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([HEXWLYH 6XPPDU\

7KLV LV D GUWHN6WHMRHUALGH &$6( 7HDP HQFRXUDJHV UHDGHU
FRPPHQWY RQ WKH SURSRVHG FRGH FKDQJHV DREGOWKH DQDO
UHSRKMQ SRVVLEOH SURYLGH VXSSRUWLQJ GDWD DQG MXVW
FRPPH@WYIJHVWHG UHYLVLR®YUHLE DKEK ARQVQLQJ SURSRVDO
DQDO\VHV 7KH )LQDO &$6( 5SHSRUW ZLOO EH VXEPLWWHG WR
&RPPLV\WIRQXO\

(PDLO FRPPHQWYV DQG IVXIRHNVWNLRYD VW BEY) HEBD\G-XQH FR P
&RPPHQWY ZLOO QRW EH UHOHDVHG IRU SXEOLF UHYLHZ
ZLWK VWDNHKROGHUYV

, OQWURGXFWLRQ

7KH &RGHV DQG 6WDQGDUGYV (@K DVQBMPLHGIWS BH$BKH QWY UHFRP
WR VXS\S®DWLIRQBUD\ &RPPIVQHRIG\ &RPPLWVIRRUIQVY WR XSGDYV
WKH &DOLIRUQLD (QHUJ\ (IILFLHDIFW Q4XD 0W L Q IWRWDIF®XEGEVQ F
UHTXLUHPHQWY RU WR XSJUDGH H[DQRYVMRQ W HFKKUNRDORE Q MY | R
&DOLIRUQLD ,QYHVWRU 2ZQBBEL8MWFLODWDIPG (QBFWULF &RPSD
'LHJR *DV DQG DQBRWWEKFUQ &DOL HROUNAEIRXGDVYRQ)\ 2ZQHG
SWLBABMFUDPHQWR 0XQLFLSDO/RW LS@EW OHSDWWWAEMQ BVQRSI : D W H
DQG 3RKHWHLQ UHIHUUHG WR DV WKH 6WDWHZLGH &$6( 7HDP
$XWKRMBRQVRUHG WKLV HIIRUW 7KH SURJUDP JRDO LV WR SLU
WKDRWX OB VXOWHIQHFRALWH HQKDQFHPHQWM IWR LHPGR\RY®IGH Q H U
HQHUJ\ SHUIRUPDQFH LQ &DOLIRUQLD EXLOGLQJV 7KLV UHSR
SUHVHQWHG KHUHLQ DUH D SDUW RI WKH HHIIIRIGEW YR GHHIW\H O R
LQIRUPDWLRQ IRU SURSRVHG UHTX HU HAFH &/ WQRRU B ¥ MCLG HYJ DH
WHFKQRORJLHYV

7KH 6WDWHZLGH &ERLMWMWPRGH FKDQJH SURSRVDOV WR WKH |
WKH VWDWH DJHQF\ WKDW KDV DXWKRULW\ WR DGRSW UHYLV
&RPPLVVLRQ ZLOO HYDOXDWH SURSRVLGOIV&SEERPHD W BDQ & \RWIK
VWDNHKROGHUV 7KH (QHUJ\ &RPPLVVLRQ PD\ UHYLVH RU UH
&RPPLVVLRQ%HXLOGLQJ (QHUJ\ (IILFZHEFLWWDRGDLWERUPDWLR
WKH UXOHPDNLQJ VFKHGXOH DQG KRZ WR SDUWLFLSDWH LQ \
KWWSV ZZZ HOHUJ\ FDQRRSIURI DRV U HFO/H BRI DR LHIQIF \

VWDOGDUGXLOGEDGIHILFLHQF\

7KH RYHUDOO JRDO RI WK LM VEHIRE 5HBIRJQW M VBIRRESKRWY D O
DOWHUDWLRQV DQG DGGLWLRITKH LLLH B R V IVG HFRQWL D DOE/XE B GWQ g
LQIRUP U WIS RRWKIHOBRGH FKDQJH
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OHDVXUH '"HVFULSWLRQ

%DFNJURRQRBUPDWLRQ

%\ LW LV HYWLPDWHG WKDW WKHUH ZLOO EH RYHU PLOC
XQLWV LQ &®DQLRRQQDD (QHUJ\ &RPBOPRIVRYQ SBUFHQW RI WI
ZHUH EXLOW EHIRUH WKH &DOLIRUQLD (QHUJ\ &RGH ZHQW LQ'
&RPPLVVLRQ HVWLPDWHY WKDW RYHU WKH FRXUVH RI WKH
GZHOOLQJ XQLWV ZLOO EH EXLOW HPHKQHDKH 1REXARRRN WHIKHF
7LWOH 3DUW FRGH XSGDWHV KRZHYHU H[LVWLQJ EXLOG
VDYLQJV RSSRUWXQLW)\ DQG RQH WKDW PXVW EH DGGUHVVHC
JRDOV $VVHPEO\ %LOO VLIQHG E\ *RYHHQRUK#%H YREAQ J\Q
&RPPLVVLRQ WR LGHQWLI\ SROLFLHV WKDW UHGXFHV JUHHQK
H[LVWLQJ EXLOGLQJ VWRFN E\ SHUFHQW EHORZ OHYHOV

SURSRVHG &RGH &KDQJH

7KH FRGH FKDQJH SURSRVDOV LPSDFW UHVLBEHQWHDB DOWHU
RULJLQDOO\ GHYHORSHGLEBVWHEY RGHYPKH. DR AFZFRGH 6HFWLRQ
3DUW DQG KDYH VLQFH EHHQ H[SDQGHG WR FRYHU VLQJOH
EXLOGLQJV ORVW RI WKH SURSRVDOV UHYLVH SQHNVFULSWLYI
(QHUJ\ &RGH 7KHUH DUH DOVR SURSRVDOV WKDW DGG FRPSC
SURSRVHG VXEPHDVXUHVY DUH GHVFULEHG EHORZ

X ([SDQG WKH FOLPDW HR RROQWMRAK HUKHH XL U HN® REBH VW B HGR Z
VORGBRIRI UHSODWFHPHQW

X $GG D URRIVEOPNWLRQ UHTXLWGIRSIMWRRIL MRZ WLPH RI UR
UHSODFHPHQW LQ FHUWDLQ FOLPDWH JRQHV

x 3URKLELW HOHFWULF UHVLVWDQFH VSDFH KHDWLQJ DQG
HTXLSPHQW XQGHU FHUWDLQ FRQGLWLRQV LQ PRVW FOLF

X SHGXFH WKH GXFW NRHIDDQ YH WHD®R IHWW DQG VSDFH FRQGI
LQ DOO FOLPDWH JRQHV IRU VLQJOH IDPLO\ EXLOGLQJV

Xx ,QFUHDVH WKH SUHVFULSWLYH GXFW LQVXODWLRQ UHTXIL

X SHGXFH WMRRW WULJJHU IRU SUHVFULSWLYH GXFW VHDOL
UHIXHPHQWY LQ DOO FOLPDWH JRQHV IRU VA\VWHPV VHUY
HOLPLQDWH WKH WULJJHU IRU VA\VWHPV VHUYLQJ DGGLWL

X $GG D SUHVFULSWLYH UHTXLUHPHQW IRU DWWLF VHDOLQ
DQG ZKHQ DQ HQWLUHO\ QHZ RIG¥RWS\WOMW H PUH\S @ Q FMAHQ
FHUWDLQ FOLPDWH JRQHV

x ,QFUHDVH SUHVFULSWLYH DWWLF LQVXODWLRQ UHTXLUH]I
IHHW RU OHVV LQ FHUWDLQ FOLPDWH JRQHYV
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x $6G WKUHH FRPSOLDQFH RSWLRQV IRU DOWHUDWLRQV U
FUGLW ILUHSODFH UHPRYDO FUHGLW DQG TXDOLW\ LQVX
FUHGLW

6FRSH Rl &RGH &KDQJH 3URSRVDO

7TDEOWMXPPDUL]HV WKH VFRSHFKIDWEHVSDRSRAMHEK VHFWLRQYV |
6WDQGBHIGWHQFH $SSHQGLFHYV $OWHWRB&®Q YHHEDOHFFPWD WLR
ODQXDO DQG FRPSOLDOQKDBMNE R B XPPRHQWIVHG DV D UHVXOW RI W
FKDQJH V

7TDEOH6FRSH RI &RGOGIH 3URSRVDO

'RXOG

&RPSOLD
ORGLILI ORGLILI eRIWZDU

OHDVXL 7\SH RI 6HFWLR 7LWOH ORGULF&%%%BTE
1DPH BS5HTXLUH RI 7LWO 3DUW SHYLVHG \pEXPHOQ!
3DUW $SSHQGI 5HIHUHQ
0DQXDC
6HFWLR!

&RRO LFRF <HV &)5?”
VWHWHGR 3UHVFUL E , 1% &) 5%$/7
URWR I ) (
&RRO LRF <HV &)5?”
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ODUNHW $0OD®@GVINWIXODWRU\ $VVHVVPHQW

7KBWDWHZLGH &S WIIRMEP PDUNHW DQDO\VLY ZLWK WKH JRDO"
FXUUHQW WHFKQRORJ\ DYDMODEDQOW E LPOX.WW 1B REBU K B BVGKKEHH Q (
VWDQGDUG ZRXOG DIIHFW LQGLRUBXIQRD BN W W DDFKHRUHG DE
LQFUHPHQWDO FRVW RI FRPSO\LQJ ZVWKP\W WHH \B IRR SPROVUHNGH W H\DL
PHDVXUH DS SZHUHBHLQDA ML K G MAKHUIRXEIK DQG RXWUHDFK ZLWK
LQFOXOGNIQILW\ SURQHDP\\&RPHALVVLRQ VWDII DQG D ZLGH UD(C
DFWRUV LQFOXGLQJ URRILQJ FRQWUDFWRUV URRILQJ LQGXV
DQG FRQVXOWDQW ,Q DGGLWLRQ WR FRQGXFWLQJ SHUVRQDC
7HDP GLVFXVVHG W KHIWF X WWHKEGW X DHJRQG SRWHQWLDO PDUNH
VWDNHKROGHU PHHWLQJV WKDW WKH 6WDWHZLGH &$6( 7HDP
6WDWHZLGH &$6( 7THOWDWHZLGH &$6( THOWDWHZLGH &$6(
7HDP M QGDUFK 6WDWHZLGH &$6( 7THOWDWHZLGH &$6(
7HDP E6WDWHZLGH &$6( 7THDP F

&RVW (IIHBWYYV

7KH SURSRVHG SUHVFULSWLYH FRGH FKDQJHV ZHUH IRXQG W
JRQHV ZKHUH LW ZRXOG EH W RRMWH® & KHDEH-@QHFRWSDUHV W
RU FRVW VDYLQJRYWRKWYHDBRS/WM-RG RI DQDOBRGH FEDRIRVHC
WKDW KDYH D % RUUDMAIDRNRUHDIWBIHFWRYMY 7KH ODUJHU WKH % &
IDVWHU WKH PHDVXUH SD\V IRU LWVHOI IURP HQHUJ\ FRVW VI
VXEPHDVXUHYV FRYHUHG D EURDG UDQJHD Pd RPUNDXWMW MWW HRI
WR D % & UDWLR JUH®MNMFAWL RVED Q DQWBHRWKH
PHWKRGRORJ\ DVVXPSWLRQV BIQBBFUWHWYWXQWYV\RDQYHBKE\¥RV W

6WDWHARQKBWHI\ ,PSOIOWVIIDWHU DQG *UHHQKRXVH *DV
(PLVVLRBYDFWYV

7DEOSIUHVHQWY WKH HVWLPDWHG HQHUJ\ DQG GERDQG LPSDF
FKDQJHZ2RKM@® UHDOL]HG VWDWHZLGH GXULQJ WKH ILUVW P
3DUW UHTXLUHPHQWV\BDY V@ HWHZEMG H IHQMW J\ LPSDFWYV
UHSUHVHQWHG E\ WKH IROORZLQJ PHWU LKFRIX MO SR W UM BUW\ V
**K \U SHDN HOHFWULFDO GHPDQG UHGXFWLRQ LQ PHJDZDW
PLOOLRQ WKHUPV SHU \HDU PLOOLRQ WKHUPV \U DQG WLPF
VDYLQJV LQ NLOR %ULWLVK WKHUPD5®! EBEWARSHU \HDU 7'9 N
DQG IRU PRUH GHWDLOM B QY WEWHZUSW LPSDFWV FDOFXODWH
&$6( 7THDP B6HFWLRQV DQGFRQWDLQ GHWDXQYW G QHLHI\S H U
VDYLQJV FDOFXODWHG E\ WKH 6WDWHZLGH &$6( 7THDP

7KH FRPSOLDQFH RSWLRQV VXEPHNWULV HERF QR WWPKRHS & D ONLKI
(QHUJ\ &RGH DQG WKHUHIRUH GR QRW KDYH HQHUJ\ VDYLQJV
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7TDEOHLUYWDBANDWHZLGHOQEUPSDFWYV

3HD

oHDVXUH (OHFWL (OHFW 1D?§fﬁ: 7'9 (QHU
6DYLC '"HPDQ Lo 6DYLC
x - 5HGXFV ! % W
K \U ‘! WKHUP:T 7’9 N%wW;

&RRO LRRRNHH
VORSHYURR

&RRO LRRR YRR
URRI
5RRI GHFN LQR
ORYORSHVUR
(OHFWMHYEVWI
VSDFH KHDW
(OHFWULF UH
ZDWHU KHD)
3UHVFULSWL
VHDOLQJ
3UHVFULSWL
LQVXODWL
BUHVEULSWL

LQVXODWLRQ I

3UHVFULSWL
LQVXODWLRQ |

7TDEOSHIUHVHQWY WKH HVW+P B WG/ IDVER G HGWHIGHZR 8KV H G
FRGH FKIRQJMKNWWMKBDWYWDQGDUGVSYRH GKGHI+HFHWPLVVLRQV C
PHDVXURBWQLF WRQV RI FDUERQOBWRJLEG RRHIMXHYDOHQW
$VVXPSWLRQV XVHG LQ GHYHORSLQJ WKH *+*%VDYLQJV DUH S
DQ&SSHQGRWKLYV UHSRBRQHWDU\ YDOXH RI DYRLGHG

HPLVVLRQV LV LQFOXGHG LQ 7'9 FRVW IDFAFR\NVRWY DQG LV WKXV
HITHFWL YR QEWWV

7TDEOH)LUVYWDU 6WDWHZLGH *+* (PLVVLRQV ,PSDFWYV

$YRLGHG ORQHWDU\ 9

(PLVVLI $YRLGHG

OHDVXUH OHW i (PLVVLI
7RQQ&V/ H \I

&RRO LRRARNHHGRS HV URR
&RRO LRRRIYRRSH URR
5RRI GHFN LOQR Y QYRR RHY U
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$YRLGHG ORQHWDU\ 9
(PLVVLE $YRLGHG
OHW!I (PLVVLI

7RQQ&/ H \I
(OHFWMYEVWDQFH VSDF
(OHFWULF UHVLVWDQFF
3UHVFULSWLYH GXFW
3UHVFULSWLYH GXFW
3UHVFULSWLYH DWWLF LQ
3UHVFULSWLYH DWWLF LG

7RWDO

OHDVXUH

:DWHU DQG :DWHU 4XDOLW\ ,PSDFWYV

TKBURSRVHG PHODRAXUHSHFWHG WR KDYH DQ\ LPSDFWV RQ ZD
TXDOLW\ H[FOXGLQJ LPSDFWV WKDW RFFXU DW SRZHU SODQ\

&RPSOLDQFH DQG (QIRUFHPHQW

2YHUYLHZ Rl &RPSOLDQFH 3URFHVV

TKBWDWHAGHHMXRRUNHG ZLWK VWDNHKROGHUY WR GHYHORS
FRPSOLDQFH DQG HQIRUFHPHQW SURFHVV DQGARKQ@GHQWLI\
KDYHYOQULRXV PDUNKW PEMBERMHMMWURFHVYVY LV GHVFULEHG LQ W
DQRG (QIRUFHPHQW 6HFWLRQV ,PSDFW\VZ RO MV RIQ $ODRIBIRIWVH (
DFWRUV LV GHVFULEHG LQ WKH ODUNHW ,PSDFWV DQG (FRQR!
$SSHQGLIKH NH\ LVVXHVY UHODWHG WR FRPSOLDQFH DQG HQIF
EHORZ

Xx 5RRI LQVXODWLRRSHRURRRY DW WLPH RI URRI UHSODFHPI
UHTXLUHPHQMWVMRWBRZGHQWLDO BKXRAWDWLURQ TKMGG R F X
LQVSHFWLRQV UHTXLUHG IRU URRI UHSODFHPHQWYV YDU\
ZKLFK FRXOG UHVXOW L QPISQFHPO\DIVHWHBREG HVFKQ Q JH
SURSRVDO LQFOXGHY VHYHUDO GHWDLOHG H[FHSWLRQV
HIFHB®/LWYV LPSRUWDQW WKDW WKHUH LV YHULILFDWLF
+RZHYHUZRWES® DQ DGGLWLRQDO UHTXLUHPHQW RQ WKH
ZKLFK PD\ EH FKDOOHQJLQJ EDVHG RQ DYDLODEOH UHVR

X :LWK LOQFUHDVHG VWULQJHQF\ LQ ¥ FO®Z D\WTKRQRHAH Q WWK
WKLV PD\ UHVXOW LQ VRPH DOWHUDWLRQ SURMHFWYV SU
SHUPLW 7KHVH FRGH FKDQJHV VKRXOG EH DFFRPSDQLH
RXWUHDFK SURJUDPV WDUJHWHG DW FRQWUDFWRUV EX
RZQHUNOBW)\ LQFHQWLYH SURJUDPV WKURXJKRXW WKH
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F\FOH DQG SHUKDSV LQWR WKH FRGH F\FOH DV ZHOC
DGRSWHUV DQG VXSSRUW D PDUNHW WUDQVIRUPDWLRQ
/IRFDO UHDFK FRGHV FDQ D®RO®R SOD\ D VLPLODU

JLHOG 9HULILFDWI@RRVIWNQE 7THVWLQJ

JLH®BULILFDWLRQ DQG WHVWLQJ E\ D +(56 UDWHU LV UHTXLU
WKH DWWLF LQVXODWLRQ IRU DOWHUDWLRQV VXEPHDVXUH V
DQG WKH SHUIRUPDRRASOBEBQRBAKSWLRQV +(56 YHULILEFDWLR
FRQGLWLRQV LV DOVR UHTXLUHG LI RREXRH M[KH SWILRW VQLIVLXY
WKH DWWLF LQVXODWLRQ IRU DOWHUDWLRQV VXEPHDVXUH $
EXLOGLQJ GHSPIWPH@WHEHUQG RQVLWH LQVSHFWLRQV WR FF
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QWURGXFWLRQ

7KLV LV D GUDIW UHSRUW 7KH 6WDWHZLGH &$6( 7HDP HQFRX
FRPPHQWY RQ WKH SURSRVHG FRGH FKDQJHV DREDWKH DQDO
UHSRUW :KHQ SRWVVESSRBWRFLEDWD DQG MXVWLILFDWLRQ
FRPPH@®WYJHVWHG UHYLVLRQV ZLOO EH FRQVLGHUHG ZKHQ Ul
DQDO\WHV 7KH )LQDO &$6( 5GHSRUW ZLOO EH VXEPLWWHG WR
&RPPLVWIGRQ XVW

(PDLO FRPPHQWYV DQG IVXIRHNVMWNLRBRY VW EHKR@H>HUV FRP
&RPPHQWYV ZLOO QRW EH UHOHDVHG IRU SXEOLF UHYLHZ RU 7
VWDNHKROGHUYV

7KH &RGHV DQG pQWDRFHPEHOW &$6( LQLWLDWLYH SUHVHQW)
WR VXSSEROWLIRQOBOUD\ &RPPIVQHRIJ\ &RPPLWVIRRIQVY WR XSGDV
&DOLIRUGHDIWV(IILFLHQF\ %XLOGL\WOBWDWEILOYEVXGH QHZ
UHTXLUHPHQWYV RU W®RJ XUSUTHOLGHH PIHIOWW IRU YDUHRIXYV WHFKQF
&DOLIRUQLD ,QYHVWRU 2ZQBELSMFLODW DIV (Q8FWULF &RPSD(
'LHJR *DV DQG DQIBRWWEKFUQ &DOL HRUXE W ZRLYREOLFO\ 2ZQHG
8WLOL\RVHMQIJHOHY '"HSDUWPRBGVBRIGGVBBUDPHQWR OXQLFLS]
SWLOLW\ 'LVWULFW KHUHLQ UHIHUUHG WR DV WKH 6WDWHZL
&$6( SXWKRSRQVRUHG WKHVSHIRRUBWWP JRDO LV WR SUHSDUH D¢
SURSRVDDRXWENWOWHIOHFRAMWH H Q KD RFFSHPRINQHAMYI\ HIILFLHQF\
DQG HQHUJ\ SHUGRDUPLD @EEKROBLQJYV 7KLV UHSRUW DQG WKH FF
SURSRVDO SUHVEBQMWSDBUKHBRHMXH HITRUW WR GHYHORS WHFK
HITHFWLYHQHVV LQIRUPDMWILRLQU HPG GWRS RV EHE IO HWQW GHVLJ
SUDFWLFHV DQG WHFKQRORJLHYV

7KH 6 WDWHZLGH &%$6( 7THDP VXEPLWYV FRGH FKDQJH SURSRVDC
WKH  WWUDMQF\ WKDW KDV DXWKRULW\ WR DGRSW UHYLVLRQV \
&RPPLVVLRQ ZLOO HYDOXDWH SURSRVDOV VXEPLWWHG E\ WK
VWDNHKROGHUV 7KH (QHUJ\ &RPPLVVLRQ PD\ UHYLVH RU UH
&RPPLVVLRQMVWOH ZHEVLWH IRU LQIRUPDWLRQ DERXW WKHF
KRZ WR SDUWLFLSDWHVIMEWKHSURFANVIRYDSICRIUDPV
WRSLFV SURJUDHROHBEHIL ORI IMWBPWOGDUGXLOEDMIHINLEFLHQF\

7KH RYHUDOO JRDO RI WKLM VEHBNGEH $R D@ JHWS\E B ISRV GIDQ W L D C
DGGLWLRQV D Q @ KIMHOWHHSIRDUML RBADLVOHIOQN LSBX B B R WKIHR BR G H
FKDQJH

'KHQ GHYHORSLQJ WKH FRGH FKDQJH SURSRVDOV DQG DVVRF
SUHVHQWHG LQ WKLV UBSKRUIWDWKZARIWB® ZZMWEIHD QXPEHU RI
VWDNHKROGHUWUWR R ERQNCGLODBVWRDOQLFDO DQG SOXPELQJ FRQWU
EXLOGLQJ RIILFLDOV PDQXI(BBEVWOWALUWGOCGHVLAQHUY\ DQDO\VW
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LQGXVWU\DQPRRIWKHUV LQYROYHG LQ WKH FRGH FRPSOLDQFH
LQFRUSRUDWHY IHHGEDFN UHF H LGHWG ZRUNMKIRS X EWD K B W WVIKNHH
&$6( 7THDP KHOG RQ 1RYHPBMDWHZLGH &$6( 7THOWDWHZLGH

&$6( 7THDP BWDWHZLGH &$6( 7HIMRED UK 6WDWHZLGH
&$6( 7THDP BWDWHZLGH &%$6( THOWDWHZLGH &%$6( 7HDP F
%\ LWLV HVWLPDWHG WKDW WKHUH ZLOO EH RYHU PLOC

XQLWV LQ &®DQLRRQPQDD (QHUJ\ &RPBOVPRIVRAQ SBUFHQW RI W
ZHUH EXLOW EHIRUH WKH &DOLIRUQLD (QHUJ)LWRGHRIHMW LQ
EUHDNGRZQ Rl WRWDO VLQJOH IDPLO\ DQG PXOWLIDPLO\ XQL
&RPPLVVLRQ HVWLPDWHY WKDW RYHU WKH FRXUVH RI WKH
GZHOOLQJ XQLWV ZLOO EH EXLOW HDFK \HDU 1HZ FRQVWUXF
7LWOH 3DUW FRGH XSGDWHV KRZHYHU H[LVWLQJ EXLOG
VDYLQJV RSSRUWXQLW\ DQG RQH WKDW PXVW EH DGGUHVVHG
JBDOV $VVHPEO\ %LOO VLIQHG E\ *RYHUQRU %URZQ LQ
&RPPLVVLRQ WR LGHQWLI\ SROLFLHVY WKDW UHGXFH JUHHQKR
VWRFN E\ SHUFHQW EHORZ OHYHOV E\

JLIXUH7RWDX®EHU Rl UHVLGHQWLDO VLQJOH IDPLO\ DQG PXOV
LQ &DOLIRUQLD

6RXUBWDWHZLGH FRQVWUXFRWLLRGW 6RBHFDWIN\&RPPLVVLRQ &DOLIRUQLD (Q
&RPPLVVLRQ D

7KHVH FRGH FKDQJH SURSRVDOV KDYH EER®L&H YHO/R SHI® \E D &
FRGH B6HFWLRQ RI 7LWOH U L3\DHU WL Q MORI FRF HO\ MRYZ P X O
EXLOGLQJV $V SDUW RI WKH FRGH F\FOH WKH 6WDWHZLG
&RPPLVVLRQ DUH SURSRVLOLVW P QOUKIBDRWKIHD PIRZ\ UHTXLUHP F
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DQG UHRUJDQL]H WKH 6WDQGDUGY VR WKDW DOO PXOWLIDPL
VHFWLRQ ,Q WKLV UHSRUW WKH 6WDWHZLGH &$6( 7THDP SUHYV
HITHFWLYHQHVY DQDO\VLYV DQG SURSRVHGLVRIGUWHFEWOQDB ODC
EXLOGLQJV 7KH OXOWLIDPLO\ 5HVWUXFWXULQJ &$6( 5HSRUW
PXOWLIDPLO\ UHVWUXFW XU LWQLV B QUH X RE HGFW AN DHRE. @RI KV L T
UHTXLUHPHQWY EH\RQG WKH VFRSH Rl WKLV &$6( UHSRUW

7KLY FRGH FKDQJH VKRXOG EH DFFRPSDQLHG E\ HGXFDWLRQ
WDUJHWHG DW FRQWUDFWRUV EXLOGLQJ GHSDUWPHQWYV DQ
SURJUDPV WKURXJKRXW WKH 7TLWOH 3DUW FRGH F\FOI
FRGH F\WQHD®O FDQ HQFRXUDJH HDUO\ DGRSWHUV DQG VXSS
IRU LPSURYLQJ H[LVWLQJ KRPHVY /RFDO UHDFK FRGHV FDQ D

7KH IROORZLQJ LV D EULHI VXPPDU\ RI WKH FRQWHQWYV Rl WK
UHSHDWHG IRMKHDEXHRSURSRVHG VXEPHDVXUH JURXSV (DFK
LOQFOXGHV WZR WR WKUHH VXEPHDVXUHYV

X 6XEVHFWORH®VXUH '"HVFULSWLRQ RI WKLV &%$6( 5SHSRUW S|
RI WKH PHDVXUH DQG LWV EDFNJURXQG 7KLV VHFWLRQ LC
GHVFROQOSMMLKRZ WKLV FRGH FKDQJH LV DFFRPSOLVKHG LQ
GRFXPHQWY WKDW PDNH XS WKH 7LWOH 3DUW 6WDQG

X 6 XEVHFW\LR@@GGLWLRQ WR WKH ODUNHW $QDO\VLV VHFWL
UHYLHZ RI WKH FXUUHQMWM PWURGWVVWUKHWMKH IHDVLELC
DVVRFLDWHG ZLWK WKH FRGH FKDQJH LQFOXGLQJ ZKHW!
RYHUODSV RU FRQIOLFWV ZLWK RWKHU SRUWLRQV RI WK
VHLVPLF DQG RWKHU VDIHW\ VWDQG D USGOL D)FE ZRKBI WK HL
HQIRUFHDELOLW\ FKDOOHQJHV H[LVW

X 6XEVHFWLREBUJ\ 6DYLQJIJV SUHX QW \H@HKWISHWHPDQG UHG
DQG HQHUJ\ FRVW VDYLQJV DVVRFLDWHG ZLWK WKH SURE
DOVR GHVFULEHV WKH PHWKRGROR 7H /K DXWHGK\W R6 \W D W HEZ
SHXQLW HQHUJ\ GHPDQG UHGXFWLRQ DQG HQHUJ\ FRVW

X 6XEVHFWML@PGGLWLRQ WR WKH ODUNHW $QDO\VLV VHFWL
UHYLHZ RI WKH FXUUHQW FIOUNRHMWQ YO XEHEWXYAVLPDWHY R
PDLQWWEODFRVWY L H HTXLSPHQW OLIHWLPH DQG YDULR
ZLWK UHSODFHPHQW DQG PDLQWHQDQFH GXULQJ WKH SH

X 6XEVHFW)RQ¥YMDU 6WDWHZLGH ,PSDFWV SUHVHQWY WKH \
VDYLQJV DQG HQYLURQPH QR\SIRY H 8 STRFGAHV FKIDVWW BH ISRU WK F
\HDU DIWHU WKH FRGH WDNHV HIIHFW 7KLV LQFOXGH
ZRX@B VDYHG E\ &DOLIRUQLD EXLOGLQJ RZQHUV DQG WH
LQFUHDVHY RU UHGXFWLRQV RQ PDWHMQY\LPDWMWWLEIE WS K L
DUMRQVLGHUHG WR[LF E\ WKBWDWDMZH RH ZDOIH B FRLIV X P S
LPSDFWV DUH DOVR UHSRUWHG LQ WKLV VHEWLRQ

X 6XEVHFWBRIRSRVHG 5HYLVLRQV WR &RGH /DQJXDJH FRQF
VSHFLILF UHFRPPHQGDWLRQV ZLWK VWULNHRXW GHOHWI]
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7KH

ODQJXDJH IRU WKH 6WDQGDUGYV 5HIHUHQFH $SSHQGLFHYV
OHWKRG $&0 5HIHXBDQFERMSDLDQFH ODQXDO DQG FRPSC
GRFXPHQWYV

6HFWLRWQLEOLRSIBHYHQAQWY WKH UHVRXUFHV WKDW WKH 6WI
XVHG ZKHQ GHYHORSLQJ WKLV UHSRUW

IROORZLQJ LV D EULHI VXPPDU\ RI WKH $SSHQGLFHV LQF

$SSHQGLGWDWHZLGH 6DYLQ BWBNWEBRGERORHI\PHWKRGRORJ
DVVXPSWLRQV XVHG WR FDOFXODWH VWDWHZLGH HQHUJ\

$SSHQGILRMLQDOSURIWWQWY UHVXOWYV HQHUJ\ FRVW VDY L
QRPLQDO FRVWYV

$SSHQGL(PEHGGHG (OHFWULFLW\ L@UHBEWHQWWHWKRGRORJ)\
PHWKRGRORJ\ DQG DVVXPSWLRQV XVHG WR FDOFXODWH \
ZDWHU XVH H J HOHFWULFLW\ XVHG WR GUDZ PRYH RL
VDYLQJYV UHVXOWLQJ IURP UHGXFHG ZDWHU XVH

$SSHQGL(QYLURQPHQWDO ,PSDFWIN GIKDWKR/RE RB PHWKRGRC
DQG DVVXPSWLRQV XVHG WR FDORXMDRR®VLD SBFIDWRIQ
DQG TXDOLW\

$SSHQGERDOELIRUQLD %XLOGLQJ (QHUJ\ &RERHVERPEKDLDQFF
6SHFLILEDWNVRIQWY UHOHYDQW SURSRVHG FKDQJHV WR W

DO\

$SSHRQBELPSDFWV RI &RPSOLDQFH 3UR BPHMW FK@WWIWKNHH W $F
UHFRPPHQGHG FRPSOLDQFH SIURHEQWDIE R B W GD E RSO

$SSHQGLEXPPDU\ RI 6WDNHKR O GHF X@ HQMAWY MW HIITRUWYV
WR HQJDJH DQG FROODERUDWH ZLWK PDUNHW DFWRUV D

$SSHQGLHYFULSWLRQ RGBVRWEWVSWWKH H[LVWLQJ EXLOG
XVHG LQ WKH HQHUJ\ DQDO\VLV

$SSHOQGHBGGLWLRQDSURYDONWLMGGLWLRQDO DQDO\VLV IR

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



SRRI S HSODFHPHQWY &RRO 5RRIV

OHDVXUH '"HVFULSWLRQ

OHDVX2MHUYLHZ

7KLY VHFWLRQ FRYHUV WZR SUHVFULSWLYH FRGH FKDQJH SU
VORSH DGR RZURRI UHSODFHPHQW DQG/ORBRRURRN XODWLR
UHSODFHPHQW 7KHVH VXEPHDVXUUVNVAHARXOGLODEHOWLWR BERIOCOQ
LQOQF®LQJ VLQJOH IDPLO\ DQG PXOWLIDPLO\

2.1.1.1 Cool Roofs at Roof Replacement

7KLV VXEPHDBWDXWAWKH FXUUHQW FRRO URRI UHTXLUHPHQWYV D
UHSODFHPHQWORSH WHOBRZURRIV WR DGGLWLRQDO FOLPDYV
WKH HI[LVWLQJ HEEEWVYRQYMEHY WKH H[LVWLQJ DQG SURSRVHC(
IRU PLQLPXP DIJHG VRODU UHIOHFWDQFH DQG PLQLPXP WKHU|

7TDEOHMXPPDU\ RI ([LVWLQJ DQG B3URSRVHG &RRO 5RRI 5HTXLU
$IJHG 6REHOOHFWDQFH OLQLPXP 7TKHUPDO (PLWWDQFH

6WHHBHGORSH /IRZ6ORSH
&OLPD 3URSR" 3URSR" ,
SRQHV ((Lvw  6LQu SN (Lvw LRI 35w
YDPL: YDPL

1% 13 13 1% 1% 1%

193 1% 1% 1%

1$ 1$ 1% 1%

1$ 1%

13

&XUUHQWO\ D YDULHW\ RI H[FHSWDR@W NRHR IVOKR DHREZ IRU VYV
UHVLGHQWLDO EXLOGLQJV 7KLV SURSRVHG FKDQJH UHYLVHYV
IRU WKH IROORZLQJ DOWHUQDWLYH RSWLRQV

D %XLOGLQJV ZLWKFBWIRG DIRFMED WLRQ

E %XLOGLQJV ZLWK DL Q DAGKLHZ OMOBDW KHHUWD GLDQW EDUULHU
LQVWDOOHG GLUHFWO\ RYHU VSDFHG VKHDWKLQJ

F %XLOGLQJVRZLWWHKHDWHU LQVXODWLRQ DERYH WKH URRI C
G %XLOGLQJV WKDW KDYH QR GXFWV LQ WKH DWQW&LF LQ &O|

7TKHVH IRXU DOWHUQDWLYHY DUH HVWLPDWHG WR UHVXOW LC
URRI ZLWK DQ DJHG VRODU UHIOHFWDQFH RI 7TKH H[LVWL

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



WR QRW DOORZ WKLV DOWH U Q DMWLYWNIDOMKH G| FOY H D GLIDPM & ¥
ZKLFK UHGXFHV WKH LPSDFW RI WKH UDGLDQW EDUULHU E\ D
GXFWV ORFDWHG RXWVLGH RI WKH DWWLF LV UHYLVHG WR RC
ZKHUH WKH FRRO URRI LVVOIRRWRBRN \E XLIOMHAVQU YZL WB GXFWV LC
FRQGLWLRQHG$BESHEHIRAHBQDO\VLY UHVXOWYV ZLWK GXFWV LC

7KUHH Rl WKH H[LVWLQJ HWMHB SWR E@QVUIE®DESH®RBIRGHY GHWDLC
RQ WKH H[FHSWLRQV DQG WKH UHDVRQV IRU GHOHWLQJ WKHF

7TDEOH[FHSWLRQV WR 6MOKEBVEHRR® 5RRI SHIXRBRVYHQWRU
"HOHWLRQ

([LVWLQJ (RS 5HDVRQ IRU '"HOHWLRQ

$LUSDFH RI LC
PP LV SURYLGHC
WKH WRS RI WKH
WKH ERWWKRP UR}
SURGXFW

7TKH LQVWDAQOH
SURGXFW KDV D €
ULVH WR ZLGWK F
SHUFHQUWHRWHU
ZLGWK RI WKH UR

&UHDWH FRQVLVWHQF\ LQ WKH |
HTXDOO\ WR DOO URRIV UHJDU(

&UHDWH FRQVLVWHQF\ LQ WKH |
HTXDOO\ WR DOO URRIV UHJDU

7KLV H[FHSWLRQ LV QR ORQJHU

([LVWLQJ GXFWV GRHV QRW UHIHUHQFH GXFW VHDC
DUH OPWKHG DQG LQVXODWLRQ UHTXLUHPHQWYV 'X
DFFRUGLQJ WR KDYH EHHQ PRYHG IURP 6HFWLRQ
F QRZ PDQGDWRU\ IRU QHZ KRPHYV
SUHVFULSWLYH UHTXLUHPHQ!

JRU ORYRSH URRIWLRB DRIEDIGH GXWUHQW ([FHSWLRQ H[HPSW\
QR GXFWV LQ WKH DWWLF 7KLV H[FHSWLRQ LV NORBIQDWHG
URRIV GR QRW KDYH DQ DWWLIFHFWDFH@QOG/ WRB FPROMNLRQV F
WKLV &#B§RUW DUH EDNVNBMIGLRQ DLBX GXFWV L KR FEUWHRWH G
([FHSWLRQ DOORIW IRHMWZBHB®HWKH DIJHG VRODU UHIOHFWDC
GHFN LQVXDP®BRVHQWHNYWMHGIHYDOXKHWWINWKBW WKH QHZ UR
LQVXODWLRQ UHTXLUHPHQWY WKDW DRUH VEKH FOQBMG/HQ 6HFV
ZKHUH ERWK D FRRO URRI DQG URRI LQVXDDMVDROH QW SUHVFU
FRPELQDWLRQV RI VRODU UHIOHFWDQFH DQG FRQWLQXRXV L
UHVXOWYVY RI HQHUJ\ VLPXODWLRQV
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7TDEOKMJIHG 6RODU 5HHOHFWEDHQ 211 7DEOH

OLQLPXP 5RRI '"HERQWLQ 5RRI 'HERQWLQX

$IJHG 6RC , QV X O D WLIRMX | , QV X O DAWYLEIRAX H
SHIOHFW &OLPDWH =RQ &OLPDWH =RQHV

SRS RIS BES WS,
g oo a o

IRUHTXLU

2.1.1.2 Roof Insulation at Low -Slope Roof Replacement

7KLY VXEPHDVXUH DGGV D SUHVFULSWLYH UHTXLUHPHQW IRU
RI URRI UHS ORDWF i @REBM URRIV &XUUHQWO\ WKHUWHLYWY QR UH
UHVLGHQWLDO EXLOGLQJV WKHUH LVLDY QDWW IR@IV B TR LLIKH |
UHVLGHQWLDO EREO®GBRQIDVVBRADU\ RI HILVWLQMD®QK SURSRYV
UHVLGHQWLDO UHTXLUHPHQWYV

7TDEOHMXPPDU\ RI ([LVWLQJ DQG B3URSRVHG ,QVXODWLRQ 5HTX
60ORSH 5RRIV DW 7LPH RI 5RR1 5HS O DBFRHPW IQQWK RBER YRV XHTFDIW L R
YDOXH

&OLPDWH ([LVW 3URSR
19$ 1%
13 5

7KH IROORZLQJ VXPPDUL]JHV WKH H[FHSWLRQV WKDW DUH SUF
ILUVW H[FHSWLRQ DOORZV IRU BRIEWMHF¥R/XW K DW XIDDWHLIRE) KQ
YDOXH RIBERXW  SHUFHYDORH WKMUEH ELUHPHQW ORGHOLQJ
VKRZHG WKDW DGGLQJ DGGLWLRQDO LQVXODWLRQ ZKHQ WKH
PLQLPXP OHYHO RI FRQWLQXRXV LW WX OHDRMWMLIRYH L V KR @/DIY &/Z T \
H[FHSWLRQV KDYH EHHQ GHYHORSHG EDVHG RQ WKH FXUUHQ
UHTXLUHPHQWLVRIUUKHMIKGHQWLDO DQG QRQUHVLGHQWLDO EXL

E %LKRZHYHU WKH\ KDYH EHHQ UHWMMGH QMWR EG WW R U UCH
FRQGLWLRQV ,WHP LLL DQG LY DOORZ IRU D ORZHU OHYHO R
FHUWDLQ FRQGLWLRQV DUH PHW ZWHPKLED @ XBOR FIKH. W Y\HKGE \Z L
LQFK RU OHVV RI LQVXODWLRQ

L ([LVWLQJ URRLWYZRXK FRP WL Q X R XWD DXWXRIDDWL FOWIB VW 5
QRW UHTXLUHG WRPHHWHWXKHUHPHQWYV

LL ([LVWLQJ URRIV ZLWK D PLQLPXPFPOKHYRWD WQOM BBWWSR Q 6
FOLPDWH JRQHV 7KLV H[FHSWLRQ LV EDWMXWRIQBRNVKMHHII
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H[LVWLQJ EXLOGLQJ SURRWRW\GHXOBPS\EHRBERIHBQDO\VLV
UHVXOWYV

LLL&RQWLQXRXV LQVXODWLRQ EBEHEHH UHGXFHG WR 5

D OHFKD@LHADXLSPHQW LV ORFDWHG RQ WKARYRKI DQG
UHGXFH WKH EDVH IODVKLQJ KHLIJKW WR OHVV WKDQ
&DOLIRUQLD SHVLGHQWLDO &RGH

E 7KH URRI KDV VLGHZDOO RU SDUDSHWRXDEWX P G DC
WKH EDVH IODWKWRJOKHHAMMKVKDQ WKDW DOORZHG E\ W
SHVLGHQWLDO &RGH

LY :KHUBIGGLQJ LQXRKXDG URIYKKKO WHRHVV LMWL VWWRLRRYH[WHULR |
ZLQGRZV RULQRRUYUBK/IHFKNQHVY PD\ EH UHGXFHG

Y $OORZDQFH WR XVH WDSHUHG L@W+HUDWHRQKSFWRDIOGH B VW
HTXDOV RU HI[FHHGV WKH UHTXLUHG YDOXH

OHDVXUH +LVWRU\

2.1.2.1 Cool Roofs at Roof Replacement

$ FRRO URRI LV D URRILQJ SURGXFW WKDW SURYLGHV KLJKHL
HPLWWDQFH WKDQ D VWDQGDUG URRLR@I KSWRG RFWR RKMRUVBE
SRUWLRQ RI WKH YLVLEOH LQIUDUHG DQG XOWUDYLROHW H(
UHIOHFWHG 7KHUPDO HPLWWDQFH GHVFULEHV WKH DELOLW\
RQFH DEVRUEHG 7KH *FRROHU~ WKKHURRRI WKHIBPRH HJ H DHHFW
EHWWHU LW LV DW HPLWWLQJ DEVRUEHG HQHUJ\ $ URRI ZLW
HPLWWDQFH RI LV QRW UHIOHFWLYH RU HPLVVLYH DW DOO

FRPSOHWH UHIOHFWLYLW\ $ Q&HROADKDVHPRRSDOHOGWHAH HRALVVLYL
ZLWK YHU\ KLJK VRODU UHIOHFWDQFH YDOXHYRY¥YKXFK DV WKR'
UHTXLUHPHQWYV RI VRODU UHIOHFWDQFH DUH W\SLFDOO\
WKHUH DUH PDQ\ FRRO URRGDBUWNRGX FWURVUKMLWSKYPHQWY DQG
VORSH UHTXLUHPHQWYV RI VRODU UHIOHFWDQFH

&RR®ORU UHTXLUHPHQWY IRU URRJLYHSOBDWVHEFPHQWIVDIOQEXR® GLQ
LOWURGXFHG LQ WKH 7TLWOH 3bUW FRGH 7KH UHTXLU
WIQLILFDQWO\ VLQFH WKDW WLPH JWQLWHKRHTXEWBDRHK@W G \Z HW
PLQLPXP DJHG VRODU UHIOHFWDQFH DQG WOKRFSWHP DO HF
URRIV LQ &OLPDWH =RQHYV WKURXJK DQG D PL@RUPXP |
WKHUPDO HPLWWDR)SH URBIVRA) &OLPDWH =RQHV DQG
UHTXLUHPHQWY DUH LGHQWLFDO H[FHSW WRKRDW SHKHRRING VR
LQFUHDVHG WR ZKLFK KDSSHQHG LQ WKH FRGH F\FOH
EHQ VOLIJKWO\ UHYLVHG RYHU WLPH
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2.1.2.2 Roof Insulation at Low -Slope Roof Replacement

5RRI LQVXODWLRQ LV WKH DSSOLFDWLRQ Rl FRQWLQXRXV LQ
WKH H[WHULRU URRILQJ PDWHULDO 7KLV VXEPHDMXHH KDV Q
UHVHQWLDO EXLOGLQJV LQ SDVW FRGH F\FOHM VHKH EFXUUHQW
UHVLGHQWLDO EXLOGLQJV KDV EHHQ LQ SODFH VLQFH WKH

EHHQ QR FKDQJHV VLQFH H[FHSW IRU PLQRU UHYLVLRQV V

6XPPDWRI 3URSRVHG &KDQJHV WR &RGH 'REXPHQWYV

7KH VHFWLRQV EHORRIVKIR AMDVWUDLPKEDUGY S5HIHUHQFH $SSHQGL
5HIHUHQFH ODQXDOV BQREXXREEMBBEOFRIGLILHG E\ WKH SURSR
FKDQOIBQG FRYHUV ERWK WKH FRRO URRVXDJQEM K BRIIF WQYRXQO D W

RWKLY UHSRUW IRU GHWDLOHG SURSRVHG UHYLVLRQV WR

2.1.3.1 Summary of Changes to the Standards
7TKH WZR VXEPHDVX®HWRGLI\ WKH IROORZLQJ VHFWLRQV RI WK
&RGH DV VKRZQ EHORZ 6RHVKEWURQ@GRUXS IRRGRDONRGXDJH

6(&7,21 +(1(5*< ()),&,(1&< 67$1'$5'6 )25 $'',7,216 $1°
$/7(5$7,216 72 (;,67,1* /R:6( 5(6,'(17,$/ %8,/',1*6

6HFWLRQ 5BYL.WR UHIOHFW WKH DGGLWLRQDO FOLPDWH ]R
UHTXLUHAPRXXIDMBEON DQG WKH SURSRVHG FKDQJHV WR WKH HI[F
6HFWLRQ S GWMXEVHFWLROQRFDWHK) & EH H[LVWLQJ FRRO UR

UHTXLUHPHQWYV XQGHU NXEWHRIDMERQWKE QG GLWLRQDO FOLPE
ZKHUH FRRO URRIV DUH SURSRVHG 5HYLVH WKHKo6 FRHSWLRQV
62/$5 5()/(&7$1&( 75%$'( 2)) 7$%/( $GG WKH UHTXLUHPHQW IRU
LQVXODWLRQ LQ QHZ VXEVHFWLRQ E

2.1.3.2 Summary of Changes to the Reference A ppendices
TKWZR SURSRVHG VXERBDBVXRWWRGLI\ WKH 5HIHUHQFH $SSH

2.1.3.3 Summary of Changes to the Residential ACM Reference Manual

7TKH WZR VXEPHDVX@HWRGLI\ WKH IROORZHY 1 G/HERWILRQV RI WK
SHIHUHQFH ODQXDO DV MKRZEWERRXWKALW UHSRUW IRU WKH G
SURSRVHG UHYLVLRQV WR WKH WH[W RI WKH $&0 5HIHUHQFH

6(&7,21 $GGLWLRQV $OWHUDWLRQYV

6 HARAWQ SRRI &HLOBSIHVYWH 7DE®HIOHFW D FKDQJH WR WKH E
6WDQGDUG '"HVLJQ IRU DOWHUHG URRORBHVXYOGIREER Y URRIZRW
$GG D URZ YWROMRAURRI GHFN LQVXODWLRQ DQG DGG WKH LQ\
RQ WKH SURSRVDO
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2.1.3.4 Summary of Changes to the R esidential Compliance Manual

7KH WZR VXEPHDVX® HPRGLI\ WKH |RO O RH\VLG VERWMSIBEIOD R F M/ K H
0DQXDO

X BHFWLRQ KDWYV 1HZ LQ WKH (QHUJ\ 6WDQGDUGYV
X BHFWLRQ (QYHORSH $OWHUDWLRQV
6HH 6HFWLR@ KLV UHBRIUMK HRRUGHWDLOYV

2.1.3.5 Summary of Changesto Compliance Documents

7KH WZR VXEPHDIMX®HWRGLI\ WKH FRPSOLDQFH BRFXRHQWYV Ol
GHWDUBVSUHVHQWHG LQ 6HFWLRQ

Xx &) 5%/7 (+t5HSXUSRVEVHHRWRRBRQ/ WBRSH URRI UHSODFHPH:¢
DQG FUHDWH D QHZ VX\EVREMUHEEICRAH PRAWY 3URYLGHG
HIFHSWLRQV IRORBKHIBREZELQVXODWLRQ UHTXLUHPHQWYV I
VXEPHDVXUH WKH 6WDWHZLGH &%$6( 7THDP UHFRPPHQGV W
GRFXPHQWDWLRQ EH UHTXLUHG E\ WKH LQVWDOOLQJ FRC
HIFHSWLRQV WR YHULI\ WKDW WKH SURMHFW PHHWYV WKH

X &) 5%$/7 (5HSXUS\RVEVHRWRRQ WBRSH URRI UHSODFHPH:
DQG FUHDWH D QHZ VXXEVRITM URRIRHW ORZFHPHQWY 3URY
HIFHSWLRQVZIRORSKHUBR!I LQVXODWLRQ UHTXLUHPHQWYV I
VXEPHDVXUH WKH 6WDWHZLGH &%$6( 7THDP UHFRPPHQGV W
GRFXPHQWDWLRQ EH UHTXLUHG E\ WKH LQVWDOOLQJ FRQC
HIFHSWLRQV WR YHULI\ WKDW WK HDSNIRRVHF VR B FHKIWWHY HWHKHH:

X &) 5%$/7 (+5HYLVYXEVHFWLRQ % WR DGG D VHEWLRQ IRU C
LQVXODWLRQ

X &) 5(19 (£t5HYLWKH IRUP WR DGG D VHFWLRQ IRU DERYH
5HIXODWRU\ &RQWH[W

2.1.4.1 Existing Requirements in the California Energy Code

Cool Roofs at Roof Replacement

7KHUH DUH H[LVWLQJ UHTXLUHPHQWY IRU FRRO URRIV LQ FHL
UHSODFHPHQW IROEBMW IO YVW/RBRE URRIV 7KH UHTXLUHPHQWYV I

E , IRUWUQRA UHVLGHQWDEO&XLWIEHW WKH H[LVWLQJ FR
UHTXLUHPHQWY IRU PLQLPXP DJHG VRODU UHIOHFWDQFH DQC
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7TDEOHMXPPDU\ RI ([LVWLQJ &RRO 5RRI SHTXLUHPR@NWN OLQLP:
SHIOHFWDQFH OLQLPXP 7KHUPDO (PLWWDQFH

&OLPDWH 6WHHBSR. /RZ60OR.:
189 19
19

$ YDULHW\ RI HIFHSWLRQV FX¥ORSHWMOR RHULRYW ORRY IVGHHHSBL D O
EXLOGLQJV 7KHVH H[FHSWLRQV DUH OLVWHG EHORZ

X $LUSDFH RI LQFK PP LV SURYLGHG EHWZHHQ WKH W
ERWWRHKRIURRILQJ SURGXFW RU

X 7TKH LQVWDOOHG URRILQJ SURGXFW KDV D SURILOH UDWL
SHUFHQUWHRWHU RI WKH ZLGWK RI WKH URRILQJ SURGXFW

X ([LVWLQJ GXFWV LQ WKH DWWLF DUH LQVXODWHG DQG VF
F RU

X %XLOGLQJV ZLWKFBWOQRDMWWXODWLRQ RU

X %XLOGLQJV ZLWK D UDGLDQW EDUULHUQWVWK H B WWLLRFQP |
F RU

X %XLOGLQJV WKDW KDYH QR GXFWV LQ WKH DWWLF RU
X ,Q &OLPDWH =RQHR/U JUHDWHU LQVXODWLRQ DERYH WKH |

JRU ORYRSH RRRWRXZVH EXLOGLQJV WKHUH LV FXUUHQWO\ DQ |
GXFWV ORFDWHWA EQDIVQZH ROl MDBOMUW &BW DOORZV IRU ORZH
UHIOHFWDQFH ZKHQ URRI GHFN LQVXODWLRQ LV LQVWDOOHG

7KHUHQIRWEKRGH FKDQJH SURSRVDO XQGHU FRQVLGHUDWLRQ |
WKDRWXOG FEDIQIJHY WR WKH FRRY URR QU H VX BXKB/ELERND V
QHZ FRQVWUXPW MRP W ®E URR} UHSODFHPHQW

Roof Insulation at Low -Slope Roof Replacement

7KHUH DUH QR UHOHYDQW H[LVWLQJ UHTXLUHRHQWRWHQ WKH
EXLOGLQHVH LV D UHTXLUMHPHD AXIRWLKDRBPKO\ EXLOGLQJV LQ 6

E %LLL ZKLFK UHTXARIW LWKBWV5DERYH URRI GHFN LQV X(
DW WLPH Rl URRI UHSODFHPHQW LQ DOO FOLPDWH JRQHV 7K
ORZHVYDODXH WR EH LQVWDOOHG XQGHU FHUWDLQ FRQGLWLRQ
LQFOXGHV UHTXLUHRAMQGWQMUDQREXLOGLQJIV

10RUH LQIRUPDWLRQ RQ WKH FROIGYDERMDHIHH SURSRVDOV LV
KWWSV WLWOH VWDNHKROGHUYRRPHFHKHIGKHANCRQJPHDAHY HORSH
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https://title24stakeholders.com/measures/cycle-2022/nonresidential-high-performance-envelope/

7KHUHQIRWERGH FKDQJH SURSRVDO XQGHU FRQVLGHUDWLRQ |
WKDW DGR SWH® FURMRAMR R | LQVXODXLIRP WRWYHRUGHQWLDO
EXLOAWMWLPH RI URRMWRHBDWFHKPHOAWFRQVWUXFWLRQ VWDQG

2.1.4.2 Relationship to Requirements in Other Parts of the California Building
Code

7TKHUH DUH QR UHOHYDQW UHTXLUHPHQWY LQ RWIRHWU SDUWYV
HLWKHUZR WX8PMWDV XUHYV

2.1.4.3 Relationship to Local, State, or Federal Laws

Cool Roofs at Roof Replacement

/KHUH DUH WKUHH ORFDO UHDFK FRGHV LQ SODFH WKURXJKR
6WDQGDUGYV WKDW LPSRVH D PDQGDWRU\ UHTXLUHPHQW IRU
WKH MXULVGLFWLRQV KDYH QRW ILOHG DQ DSSOLFDWLRQ ZLV
RUGLQDQFH XQGHU WKHDEOEBWWYVRULIAEMWGVWKH UHDFK FRGH UHT
E\ EXLOGLQJ W\SH IRU HDFK MXULVGLFWLRQ

7TDEOHMXPPDU\ RI 5SHDFK &RGH 5HTXLUHPHQWYV IRU &RRO 5RRI)\
6RODU 5HIOHFWDQFH OLQLPXP 7KHUPDO (PLWWDQFH

-XULVGL 6WHHBOGRSH IRZ60ORSH

IRBLN +LIXK\N 1IRQUHVI /RABLN +LJIKLN 1IRQUHVI
SHVLG 5HVLG SHVLG 5HVLG

/$ &RX®)\
&=V

1HZ
FRQVWUX
DOWHUL

%ULVED
&=
1HZ

FRQVWU.

6 D@D WH

& =

1HZ 13 1% 13
FRQVWU X
DOWHUL

D KWWSV Z7ZZ HQHUJ\ FD JRY WLWOH VWDQGDUGY RUGLQDQFHYV ORYV

E KWWSV ZZ HQHUJ\ FD JRY WLWOH VWDQGDUGY RUGLQDQFHV EUL
LS

F KWWSV Z7ZZ HQHUJ\ FD JRY WLWOH VWDQGDUGY RUGLQDQFHYV VDC
B,WHPB EB6DQBODWHR ]LS
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https://ww2.energy.ca.gov/title24/2016standards/ordinances/losangeles/approved_LA_2016.zip
https://ww2.energy.ca.gov/title24/2016standards/ordinances/brisbane/City_of_Brisbane_2017-07-12.zip
https://ww2.energy.ca.gov/title24/2016standards/ordinances/brisbane/City_of_Brisbane_2017-07-12.zip
https://ww2.energy.ca.gov/title24/2016standards/ordinances/sanmateo/2016-09-14_Item_6b_San_Mateo.zip
https://ww2.energy.ca.gov/title24/2016standards/ordinances/sanmateo/2016-09-14_Item_6b_San_Mateo.zip

$VVHPEO\ %O 0GLQJ (QHUJ\ (IILFLHQF\ 6WDQGDRI¥Y 6RODU
$% DXWKRUHG E\ $VVHPEO\PHPEHU ODUF /HYLQH ZDV SD
$VVHPEO\ LQ 0D\ RI DQG LV QRZ XQGHU FRQVLGHUDWLRQ

UHTXLUH @M DWHWIQHHUJ\ 5SHVRXUFHV &RQVHUYDWLRQ DQG 'HY
FRQVLGHU POWYGPR WKH 7LWOH 3DUW L VFHRGHVIIRGH B W VIV Q
EXLOGLQJV MORSN® WHRRIV ZLWK WKH JRDO RI LQFUHDVLQJ W
VRODU UHIOHFWDQFH XS WR LQ WKH VWDQGDUG DQG V
FOLPDWW JIRQZKLFK PLQLPXP DJHG VRODU UHIOHFWDQFH YDO
DOWHUDWLRQYV

Roof Insulation at Low -Slope Roof Replacement
7KHUH DUH QR UHOHYDQW ORFDO VWDWH RU IHGHUDO OD2zV

2.1.4.4 Relationship to Industry Standards

I1RUHOHYDQW LQGXMWUHBLWWBOQ ®RDWEKWH WZR VXEPHDVXUHV ZHL
SUHSDULQJ WKLV SURSRVDO

&RPSOLDQFH DQG (QIRUFHPHQW

KHQ GHYHORSLQJ WKLV SURSRVDO WKH 6WDWHZLGH &$6( 7H
VWUHDPOLQH WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
PDUNHW DFWRUV ZKR DUH LQYROYHG LQ WKH SURFHVV FRXOC(
VHFWLRQ GHRZFWREHRPISO\ ZLWK WKH SURSRVHG FRGH FKDQJF
FRPSOLDQFH YHULILFIBOMIQRSIBHIMIFPHWY KRZ WKH SURSRVHG FK
LPSDFW YIDULNRKW BFWRUYV

7KLY GLVFXVVLRQ UHODWHV WR ERWK WKH FRRO URRI DQG U
DFWLYLWLHYVY WKDW QHHG WR RFFXU GXULQJ HDFK SKDVH RI \

X '"HVLJQ 3KDPRVWQVWDQFHV URRI DJUHSE G B P ERH QMRE D W
UHWURILWY UDWKHU WKDQ SDUW RI DRROERA W WHP\REB Y O
FRUUHVSRQGV GLENEW®) QLWKKRMHHQGY WKH UHSODFHP
PDWHDRBOQHHGY WR EH DZDUH RI 7LWOH 3DUW UHTX
VFRSH RI'ZRSHOQ GLQJ RQ WKH SURMHFW WKH FRQWUDFWR
WKH RZQHU IRU FRPSOLDQFH E\ LQVWDOOLQJ D FRRO URH
PHHWLQJ RQH RI WKH DOWHUQDWLYH SDWKV

X BHUPLW $SSOLFDWKRQRBEROYWUDFWRU VXEPLWY WKH SUR
DQG FRPSOHWHV WKH QHFHVVDU\ &HUWLIS FJRRH Rl &RP S
UHSODFHPHQW GRHBQWWVWLRQIIBQG WKH Z2BXEBULSWLYF
FRPSOHWHGRRRW{BBEAMHHILYKNHHUBWDWHZLGH &H( KHDPBG
WKDW SHUPLW UHTXLUHPHQWY YDU\ E\ MXULVGLFWLRQ D
&HUWLILFDWH RI &RPSOLDQFH GRFXPHQWYV IRU D URRI UFE

X &RQVWUXFWLR@HHBRRWRQWUDFWNRMOOV WKH URRILQJ V\VW
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X ,QVSHFWLRQ78XIADHO (RRM.RH BR GWP SE/MWREH UWLILFDWH RI
,QVWDOODWLRQ (&POEPLOGLQJ LQVSNBWRQDERQGXFW
LQVSHFARZRIGHU LQVSHFWLRQ SURFHVVHV YDU\ E\ MXULV
UHTXLULQJ DQ RQVLWH LQVSHFWLRQ VGG FRWLIRIUNM Q FDWUE
UHSODFHPHQW SURMHFW

7KH FRPSOLDQFH SURFHVV GHVFULEHG DERYH GRHV QRW GLI
SURFHVV IRU WKH SURSRVHG FRGH FKDQJH IRU FRRO URRIV

7KH URRI LQVXODIRORMESHRSRVIDEGLWLRQDO VFAKSRIRVKHRUN C
SURMHFW SKDVHV 'XULQJ GARMN Q@ H® KMRFIRQMONXISWFR WLKEH VLW
FRQGLWLRQV Rl WKH URRI DQG GHWHUPLQH KRZ WR DGGUHV\
IRUP RI LQVXODWLRQ WR WKH HRRXU®H QER® H7 K K HRRKQHU W R V
SURMHFW FDQ FRPSO\ ZYW®XWKRUUWDXNHURGHS5R| WERXH[GHSWL
EH DGGLWLRQDO VWHSV IRU SODQ UHYLHZ DQG LQVSHFWLRQ
WKH LQVSHFWLRQ SKDVH +RZHYHU WKIOHB B GIQ& XJHDTW L B B PIH
ZLWKLQ WKH H[LVWLQJ SHUPLWWLQJ SURFHVV DQG LV QRW H
EXLOGLQJ GHSDUWPHQWY 7KLV UHTXLUHPHQW LV VLPLODU W
IRU QRQUHVLGHQM VB OUB § GGKLIWWKHI B XKROHS MQKIWUH LV IDPLOL
WKLV SURFHVV IRU ERWK WKH FRQWUDFWRUV DQG WKH EXLO

, WLV SRVVLEOH WKDW WKH DGGHG UHTXLUHPHQWY PD\ UHVX
ZLWKRXW DSSO\LQJ IRU D SHUPLW OXOWKBW®WHLWRNW¥YHKROGHU
MXULVGLFWLRQV WKH SHUFHQW Rl UHVLGHQWLDO URRI DOW|
ORZ 7KLV LV OLNHO\ PRUH RI D SUREOHP ZLWK VLQJOH IDPLC
DOORZ IRU URRI UHSODFHPHQWYV WR EBRARPYB®RWHGI RRHU Wt
DUH RQ PXOWLIDPLO\ EXLOGLQJYV ZKHUH ODUJHU URRI DUHDYV
+RZHYHU WKLV LV KLIKO\ GHSHQGHQW RQ ORFDO HQIRUFHPF
VXSSRUWHG E\ HGXFDWLRQ DQG RXWUHDFK EXROWGDRNM GHVLJ
GHSDUWPHQWY DQG EXLOGLQJ RZQHUV 8WLOLW\ LQFHQWLY |

3DUW FRGH F\FOH DQG SHUKDSV LQWR WKH FRGH F\F
DGRSWHUV DQG VXSSRUW D PDUNHW WUDQVIRUPMMIRRQ IRU F
/IRFDO UHDFXRKB®HDY D VLPLODU UROH

ODUNHW $QDO\VLV

ODUNHW 6WUXFWXUH

TKBWDWHZLGH &SHWIRMEP PDUNHW DQDO\WVLY ZLWK WKH JRDO
FXUUHQW WHFKQRORJ\ DYDLODELOLW\ FXUUDPQW BBRGXKKEW D
VWDQGDUG ZRXOG DIIHFW LQGLRUBRWORRAD BN W W DDNFRHRIHWG DE
LQFUHPHQWDO FRVW RI FRPSO\LQJ ZVWKPW WHH \& IRR PIOVUHNGH W H\DL
PHDVXUH DS SOHUWHSHIMAMWLIHG WKURXJK UHVHDUFK DQG RXWUL
LQFOXOGNIQALW\ SURQUDP\\GRPRLVVLRQ VWDII DQG D ZLGH UD((
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DFWRUV LQFOXGLQJ URRILQJ FRQWUDFWRUV URRILQJ LQGXV
DQG FRQVXOWDQW ,Q DGGLWLRQ WR FRQGXFWLQB(SHUVRQDC
7HDP GLVFXVVHG WKH FXUUHQW PDUNHW VWUXFWXUH DQG SF
VWDNHKROGHU PHHWLQJV WKDW WKH 6WDWHZLGH &$6( 7HDP
6WDWHZLGH &$6( 7THOWDW HRBI6GHHDP BWDWHZLGH &$6(
7HDP M QGDUFK 6WDWHZLGH &$6( 7THOWDWHZLGH &$6(
7HDP E6WDWHZLGH &$6( 7THDP F

7KH UHVLGHQWLDO URRILQJ PDUNHW LV FRRORBHN B ® IVEXLHS
VORSH URRIV 6LQJOH IDPLO\ KRFAHR/SHURKSHUWR S LRI\ WRRH HEJ
PXOWLIDPLOLEXLHSH@AIMQW RQ WKH EXLOGLQJWO\RSHDIMBGK H |
ORYORSH URRIV DUH W\SAH BE® LAGWIQ S\RYLIGHHQWLDO $SSOLDQF
6DWXUDWLR® BMMRGQLD (QHUJ\ &RHPWPWYFPDRMHY WRRWWR| SHUFH
VLQJOH IDPLO\ KRPHVY DQG SHUFHQW RI PXOWLIDPLO\ KRPH
FDQ EH XVHG DV D VXUURJDWOHR SR URRSI VF W M KEDSHEIR UP D Q F
DOWHUDWLRQ SURMHFWY ZLWK QHZ RU DOWHUHG URRIV UHJL
DQG FRGH F\FOHV SHUFHQW RI VLQJOR LD FL®XOWIGDP BE
SURMHFWYV ZHQRISWHWEFBRII& (57 6

6WHMORSH H[LVWLQJ UHVLGHQWLDO URRIV DUH SUBGRPLQDQ
PHWDO SURGXFWYV ILOOLQJ PRVW RI WKH UHPDLQGHU $ \%
&RQWUDFWRUTV $VVRFLKWLEQURAWWWPDRIHF G\QUWRE MRWEH ORZ
PDUNHWUHSWH VH WKHGFRERSODVWLF SROWRO SIH @B'RQW 3 2
UXHBW SHUFHQW PRGLILHG ELWXPHQ DW SHUFHQW DQC
.OXW] 'XWWRQ DQG 'DYLV

,QVXODWLQJ WKH WRORISBHFRIRRY QR2W\SLFDOO\ DFFRPSOLVKH{
LQVXODWLRQ ERRDEBQRXNOMWDRQ 7KHUH DUH WKUHH PDMRU W
LQVXODWLRQ WKDW DUH PRVW FRPPRQO\ DSSOLHG LQ URRI V
SRO\WW\UHQH (36 H[WUXGHG SRO\WW\UHQH :36 DQG SRO\I
SRO\XUHWKDQH IRDPLQWOIDWRWEMV. QWR WKH ZDWHUSURRILQJ
IODVKLQJ :KHQ WKH URRI GHFN GRHV QRW SURYLGH DGHTXD!
LQVXODWLRQ VI\VWHP PD\ EH XVHG

7TKHUH DUH PDQ\ PDQXIDFWXUYOR SWMKDWS SIRBIEXERIROIRZI V\V W I
FRPEESQHQWY DQG YDULRXV WUDGH DVVRFLDWLRQV WKDW UHS
DVVRFLDWLRQV LQFOXGH WKH 1DWLRQDO 5RRILQJ &RQWUDFW
5RRILQJ ODQXIDFWXUHUV $VVRFLDWLRQ $50% 5RRILQJ &RQV
&DOLIRUQLD S5&8HRXWHEVBRRILQJ &RQWUDFWRUV RI WKH %D\ $U
$5&%%& &RRO 5RRI 5DWLQJ &RXQFLO &55& DQG &RRO OHW
&05& DPRQJ RWKHUV

7KHUHROYWHU PLOOLRQ H[LVWLQJ UHVLGHQWLBOSHAHIIDPLQJI X
$ , WLV HVWLPDWHG WKDW SHUFHQW RI UHVLGHQWLDO EXL
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HDFK \FRRILQJ &RQWUDFNRUWHV X QAWRR IVQI RW Z UHVLGHQW
GZHOOLQJ XQLWV LQ &DOLIRUQLD DQQXDOO\

5SRRILQJ FRQWUDFWRUYV DUH WKH SULPDU\ PDUNHW DFWRUYV L
FRGH FKDQJH SURSRVDOV 7KH\ W\SLFDOO\ FRUUHVSRQG GLU
LV WKH SHERVUR@ PDNHU DQG PDNH UHFRPPHQGDWLRQV IRU
UHSODFHPHQW URRILQJ VA\VWHPVY 2WKHU PDUNHW DFWRUV LC
HIDPLQHUV DQG EXLOGLQJ LQVSHFWRUYV

7THFKQLFDO )HDMUKNHW WY D IDABE REAUWHQW 3UDFWLFHYV

2.2.2.1 Cool Roofs at R oof Replacement

7KH 6WDWHZLGH &$6( 7THDP FRQGXFWHG D VWDNHKROGHU RX\
PDQXIDFWXQGI WRRILQJ LQGXVW UAUDKESHU Bl V¥ R MLIDWVILYRFHQW L Q W H |
LQFOXGH $50% 5&%& DQG MS@PBSRO WKHUH ZDV VAKIRUW IRL
FXUUHQW UHTXLUHPHQWYV WR DGRW W IQFFQUBI® \FIOQ P BAK H W YRDLH.
VRODU UHIOHFWDQFH UHTXLUHPHQWY DW WKLV WLPH DQG PD
DOORZ IRU IGHIXKEMWALWAH SY R VHIQ®V BR/Q FHU Q 0 BROPE HUKRII K L
UHVLGHQWLDO URRI UHSODFHPHQWY WKDW DUH QRW SHUPLW
VWDWHZLGH FRRO H RKIHRDONHRU QQD LV ODUJHU WKDQ LQ RW
FRXQWW\KDV QRW JURZQ DV PXFK DV H[SHFW HXGO \BKRFN PID\ S
HQIRUFHRHQWRRI UHS QSHHRL@WWKH FOLPDWH JRQHV ZKHUH
UHTXLUHG FDQ VXSSRUW PDUNHW JURZWK

7KH &RRO 5RRI 5DWLQJ &RXQSEU® I L&B 5&G X.FWDOV DR@DO RUJIDQL]L
LQFRUSRUDWHG *WR LPSOHPHRXW DWE BRBRB@LFHWHHQBI UJ\ SH
UDWLQJ VIVWHPV IRU URRI VXUIDFHV VXSSRUW UHVHDUFK D
UHVRXUFH IRU LQIRUPBRRRRBRRI GHMLQJI &RROQFRLD Q G

PDQXIDEWXUHUV UHIXFWHZLWKHWK IS BRB5& ZKLFK YHULILHV W
PHWKRGRORJLHY DQG UHSRUWLQJ VWDQGDUGY DUH FRQVLVW
GDWDEDVH Rl SURGXFWV LV XSGDWHG GDLO\ $V RI '"HFHPEHU
SURGXFWYV UHJLVWHUHG LQ WKNHMK55& GDWMHBIFH W | SWWRG X F\
7LWOH 3DUW FRRO URRIRWHTWHWRISPHH QWR LU ORZPDQXIDF
DUH UHSUHVHQWHG LQ WKH &55& GDWDEDVH ZKLFK HQFRPSLC
SURGXFW PDQXIDFWXUHUV BIOH BBQ WWSLLEKXWF)RYXIBHFRRZQ LQ

21 WKH SURGXFWV WKDW PHHW WKH SUHVFULSWLYH FRRC
PHHW UHTXLUHPHMQRS/HIRBRORQISDRGXFWY PHHW UHTXLUHPHOQ
VWHWHGRSH URRILQJ SHUFHQW RI SURGXFWYV DWORBEWWHG LC
DQRG VWBRSH LQVWDOODWLRQVSOKHOK LG PGS OHHA @HPHEUD Q
DVSKDOWLF PHPEUDQH DQG PHRAP® BREWANKH SURGXFWV PRV
FRPPRQO\ LQVWDINO®RISE RARRORZ
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JLIXUHILXPEHWBHREI&SWHILVWBURGXFWY WKDW PHHW FXUUHQW 7L
PLQLPXP FULWHULD IRU DJHG VRODU UHIOHFWDQFH DQG WKH
BRXUBRRO 5RRI &RYQRLIO

JLIXUBQXL. JXUWKRZ GDWD IURP &D0O&(576 RQ DOWHUDWLRQ RQ
DGGLWLRQ SURMHFAA WK RDWORRPSGDMH® XVLQJ WKH SHUIRU
ILIXUHVY VKRZ WKH SHUFHQWDJH RI QHZ RU DOWHUHG URRIV |
FXUUHQW SUHVFULSWLYH UHTXLUHPHQWY IRU DJHG VRODU U
VHSDUDWHO \WVIRRISHWZHHEGERCSRH URRIV DQG WKH DQG FRGF
&DO&(576 %RWK ILIJIXUHV VKRZ D WUHQG IURP WKH WR
LQFUHDVLQJ SHUFHQWDJH RI SURMHFWY LQVWDOOLQJ FRRO
FRPSOHWWBUEBWLYHO\ DQG ZRXOG QRW EH UHJLVWHUHG ZLW
WKLY GDWD LV QRW DYDLODEOH RQ D VWDWHZLGH EDVLYV
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JLIXUH3SHUFHQW RI DOWHUHN® RYHOQHZRYWHE H[LVWLQJ SOXV D
SOXV DOWHUDWLRWHSJUHGVMHAIFWKU&ADOY (576 LQ WKH FRC
WKDW PHHW WKH FXUUHQW SUHVFULSWLYH UHTXLUHPHQW IR
BRXUBRBO&(578DO& (576

JLIXUHSHUFHQW RI DOWHWHRGHRURMHY OQZH[LVWLQJ SOXV DGG
DOWHUDWLRQ SURMHFW UHJLVWHUHG ZLWK &DO&(576 LQ WKF
PHHW WKH FXUUHQW SUHVFULSWLYH UHTXLUHPHQW IRU DJHG
6RXUFH &DO&DI&(576
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6WDNHKROGHUV SURYLGHG IHHGEDFN WKDW WKHWUMRBBH IHZ
URRILQJ SURGXFWYV WKDW PHHW WKH 7LWOH 3DUW DJHG
SURMHFW LV LQVSWMWORHREUD YH QUIFORH LWV RRKYKOWNHWOD\ WK
VSHFLZARK®@E8HW WKH FRRO URRI UHTXLUHPHQWY | LOQVWDOOI
FRRO URWHG FDS VKHHW LV DSSOLHG

JRU VWHHRSH URRIV WKHUH DUH PRUH WLOH DQG PHWDO URRI
DVSKDOW VKLQJOH RORBGEHXAMNVI/URBYWILNHHK IHHGEDFEN WKDW VHOFG
SURGXFWV WKDW PHHW FXVWRPHU QHHGY FDQ EH FKDOOHQJI
DUH PDQ\ SURGXFWYV DYDLODEOH SURGXFWV FHUWLILHG R
VORSH DVSKDOW WKW®&DWHPHHRGXHW FRRO URRI UHTXLUHPHQ
DOzZzD\V DYDLODEOH EDVHG RQ FXVWRPHU FRORU SUHIHUHQFF
GLVWULEXWRU UHDFK

2.2.2.2 Roof Insulation at Low -Slope Roof Replacement

7KH 6WDWHZLGH &$6( 7HDP FR Q GROAMUHHED BKVW R NHRFR OGHBR QW
DQG URRILQJ LQGXVWU\ UHSUHVHQWDWLY H\S S @Q\UJEHMKHO W]
FXUUHQW UHTRUWHUAKEWNMHVYLGHQWLDO LQWEREWVYRQ UHTXLUF
EXLOGLQJV DV ORQJ DV H[FHSW LHR[EWY SWPRQ UZ WIRHWXMHV R [ D\D\E
7KHUH DUH WHFKQLFDO FRQVLGHUDWLRQV ZKHQ LQFUHDVLQJ
ZLWK DGGHG LQVXODWLRQ 7KHVH LQFOXGH DGMXVWPHQWYV
VNV\OLJKWY SHQWKRXVH DQG SDUMSMIVR Q@D ODY URGRGEGY URRN KRX
ZDOOV WKH IDVFLD DEXRAMHGY WR EH UH

7KH QRQUHVLGHQWLDO URRILQJ LQGXVWU\ LV IDPLOLDU ZLWt
LQ 7LWOH 3bDUW VLQFH WKH FRGH F\FOH 7KH LQGXVW
EDVH IRU KRZ WR GHWDLO WKH WHFKQLFDO FRQVLGHUDWLRQ
LQVXODWLRQ SURGXFWY DYDLODEOH WKDW DUH XVHG ERWK |
UHSODFHPHQWYV

7KH 6WDWHZLGH &$6( 7HDP LV SURSRVLQJ D \QXPEWURR H[FH S
UHTXLUHPHQWY WKDW DUH VLPLODU WRUWIKH HHWLGHIUWUILHD X |
QRQUHVLGHQWPREG EXP DG\ BIKW R JHOLPLQDWH WKH UHIHUHQFH
PLQLPXP EDVH IODRKHQJKWDLQ@EMOW WHDG XWIK DO/ QIOXDRAV IR
DQ H[FHSEWWK® DYDLODEOH EDVH IODVKLQJ KHLJKW GRHV QR
%XLOGLQJ &RGH UHTXLUHPHQWY &DOLIRUQLD %XLOGLQJ &RC
KHLJKWV LQ FHUWDLQ FRQGLWLRQV EXW PROWODWMMLRQIHUHQFH
SURFHGXUHV 7KLV FKDQJH DOORZV IRU IOH[LELOLW\ LI ODQJ
PDQXIDFWXUHU LQVWDOODWLRQ SURFHGXUHY DQG EHVW SUD
WKDW WKH FRQWUDFWRU FRQGXFW GXH GDOIGIBQBHSRI® YVLIGHH
DSSURSULDWH MXVWLILFDWLRQ WR WKH EXLOGLQJ GHSDUWP
VWDNHKROGHUV LQGLFDWHG WKDW D EDVH IODVKLQJ KHLJKW
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RQ H[LVWLQJ UHVLGHQWLDO URROW \ESXRW WLKEIDM MANRH Q GVGR I\ LLC
DPRXQW RI LQVXODWLRQ W\SLFDOO\ XS WR RQH LQFK 7KLV |
UHODWLYH WR WKH H[LVWULQWHHYFHYS G HRGM \DEE BIQLE KDROQ E X L O C
,QVWHDG RI ZDLYLQJ WKH PRRMWW V@ FDWHRQ@ZKHTKLRIIHQLPXP |
IODVKLQJ KHLJKWV DUH QRW PHW WKH SURSRVDO LV WR UHC

ODUNHW ,PSDFWV DQG (FRQRPLF $VVHVVPHQWYV
2.2.3.1 Impact on Builders

%XLOGHUV RI UHVLGHQWLDO DQG FRPPHUFLDO VWUXFWXUHYV
WKHRHDVXUHV SURSRVHG E\ WKH 6WDWHZLGH &%$6( 7HDP IRU W
ZLWKLQ WKH QRUPDO SUDFWLFHV RI WKHVH EXVLQHVVHV WR
FKDQJHV LQ EXLOGLQJ FRGHV :KHQ QHFHVVDU\ EXLOGHUV H

DQGLWURJ LQ RUGHU WR UHPDLQ FRP S CSLUDFW ZA MWK CFX® EXH\D
FRGHV

&DOLIRUQLDYV FRQVWUXFWLRQ LQGXVWU\ LV FRPSULVHG RI [
DQG HPSOR\HIBE OWH,K) WRWDO SD\UROO ZDV ELOC
RI WKHVH EXVLQHVYVY HVWDEOLVKPHQWY DQG HPSOF
UHVLGHQWLDO EXLOGLQJ VHFNMVRAUD EZEILDKAP B Q R/W KEHQUG
HPSOR\HHV IRFXV RQ WKH FRPPHUFLDO VHFWRU 7KH UHPDLQ

HPSOR\HHV ZRUN LQ LQGXVWULDO XWLOLWLHV LQIUDVWUXF
LQGXVWULDO VHFWRU

2$YHUDJH WRWDO PRQWKO\ HPSOR\PHQW LQ &DOLIRUQLD LQ ZDV P
UHSUHVHQWHG SHUFHQW RI HPSOR\PHQW
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7TDEOH &DOLIRRQIVIWUXFWLRQ ,QGXVWU\ (VWDEOLVKPHQWYV (
3D\UROO

$QQ >
&RQVWUXFWLRQ 6HFWR (VWDEOLVI (PSOR\P# 3D\UF
ELOOL
5HVLGHQWLDO
5HVLGHQWLDO %XLOGL
&RQWUDFWRUYV
JRXQGDWLRQ B6WUXFW
(IWHULRU
%XLOGLQJ (TXLSPHQW
%XLOGLQJ J)LQLVKLQJ &
&RPPHUFLDO
&RPPHUFLDO %XLOGLQ
JRXQGDWLRQ B6WUXFW
(IWHULRU
%XLOGLQJ (TXLSPHQW
%XLOGLQJ JLQLVKLQJ &
L QGXVWULDO, Q8 WD & WW D
2WKHU
,QGXVWULDO %XLOGLQ
S8WLOLW\ 6\VWHP &RQV
/IDQG 6XEGLYLVLRQ
+LJKZD\ BWUHHW DQG
&RQVWUXFWLRQ
2WKHWD Y\ & RQVWUXFW
6RXUFGAWDWH RI &DOLIRUQLD (PSOR\PHQW 'HYHORSPHQW '"HSDUWPHQW Q G

7KH SURSRVHG FHDXHRBRIYRIRRIV DQG URRI LQVXODWLRQ DW U
UHSODFHARKQ®NMHONFNMNV LG EHEQWLOGWURXEYEBW LPSDFW FRPPHUFLEL
EXLOGHUV RU ILUPV WKDW IRFXV RQ FRQVWUXFWLRQ DQG UH
VI\VWHPV SXEOLF LQIUDVWUXFWXUH RU RWKHU KHDY\ FRQVW
EXLOGLYWAIURNGEBW EH IHOW E\ DOO ILUPV DRIGEBRUNHUV EXW
FRQFHQWUDWHG LQ VSHFLIZPD HQWXRWY\WKAEVHNFWRHYWLDO E
VXEVHAWKRHUGWDWHZLGHH&S BNPWRIEEFH LPSDFWHG E\ WKH FKDQJF
SURSRVHG LQ WKED XMW MRIBRVHG FRGH UHTXLUHPHQWY FRPH
DW URRI UHSODFHPHQW WKH\ DUH H[SHFWHG WR LPSDFW UR
UHVLGHPRIGHO HUV WR WKH HIWHQW WKDW WKH\ ZRUN RQ SU
UHSODFHPKIHQWWDWHZLGH &Be¥WLHDMHYV RI WKH PDIJQLWXGH R
LPSDFWV DUMBMRRZBQFRQRPLF ,PSDFWYV
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7TDEOH 6L]H RI WKH &DOLIRUQLD 5HVLGHQWLDO %XLOGLQJ ,QCcC

5HVLGHQWLDO %XLOG (VWDEOLV (PSOR\P| $QQXB®m\ U
ELOOL
5HVLGHQWLDO 5HPRG

SHVLGHQWLDO 5RRILC
6RXUFEHWDWH RI &DOLIRUQLD (PSOR\PHQW 'HYHORSPHQW 'HSDUWPHQW Q G

2.2.3.2 Impact on Building Designers and Energy Consultants

$GMXVWLQJ GHVLJQ SUDFWLFHVY WR FRPSO\ ZLWK FKDQJLQJ E
WKH QRUPDO SUDFWLFHV RI EXLOGLQJ GHVLIJQHUV %XLOGLQ
(QHUJ\ &RGH DUH W\SLFD GIO\HDIG DM IRRQ DF VFIOW DQG EXLO
GHVLJQHUV DQG HQHUJ\ FRQVXOWDQWY HQJDJH LQ FRQWLQX
WR UHPDLQ FRPSOLDQW ZLWK FKDQJHV WRGGHNVLIQ SUDFWLFI

%XVLQHVVHV WKDW IRFXV RQ UHYV LKAV LG ERBXNWWALIDEDO E
GHVLJQ DUH FRQWDLQHG ZLWKLQ WKH $UFKLWHFWXUDO 6HUY
&ODVVLILFDWLRQ 6YDEMBAWKRZV WKH QXPEHU RI HVYWDEOLVKP|
HPSOR\PHQGVWRWDO DQQXDO SDV\UROO IRU % KEJURSRIVHGFKLW
FRGH FKDQJHRWMRKQWLDOO\ LPSDFW DOO ILUPV ZLWKLQ WKH $
VHFWRH 6WDWHZLGH &%$6( 7HWRHDSDNFEWWISHD WHVLGHQWLDO URF
UHSODFHPHQW VWRPHIDNRKWHYUPVWRDWHI RFXVOAR@RG ORZ
PXOWLHRQWWUXFWLRQ

7KHUH LV QRW D 1RUWK $PHULFDQ ,QGXV W R &® DWS/H FILF DRV LR
HQHIFRQVXOWDQWY ,QVWHDG EXVLQHVVHV WKDW IRFXV RQ
HQHUJ\ HIILFLHQF\ DUH FRQWDLQHG LQ WKH %XLOGLQJ ,QVSF

ZKLFK LV FRPSULVHG RI ILUPV SULPDULO\ HQJDJHG LQ
UHVLGPQWLPRQUHVLGHOWL DY DERMOSRYYVEOH WR GHWHUPLQ
HVWDEOLVKPHQWY ZLWKLQ WKH %XLOGLQJ , RSHBEWURQ 6HUY

31%$,&86 LV WKH VWDQGDUG XVHG E\ )HGHUDO VWDWLVWLFDONMIJHQFLHV LQ
WKH SXUSRVH RI FROOHFWLQJ DQDO\]LQJ DQG SXEOLVKLQJ VWDWLVWLFI
1$,&86 ZzDV GHYHORSPHQW MRLQWO\ E\ WKH 8 6 (FRQRPLF &ODVVLILFDWLR
&DQDGD DQG OH[LFR V ,GHWIWWO/GRVUWEEBRQDEBRJIJUDILD WR DOORZ IRU D
FRPSDUDELOLW\ LQ EXVLQHVYV VWDWLVWLFV IR && U MVKAD FRIGWKKS$P B W DRBEQ
,QGXVWULDO &ODVVLILFDWLRQ 6,& V\VWHP LQ

4 (VWDEOLVIK® MWWV VHFBERUL QUM G ULO\ HHY DIDDHIBVIL@J D EXLOGLQJITV V)
DQG FRPSRQHQW V\VWHPV DQG LQFOXGHV HQHUJ\ HIILFLHQF\ LQVSHFWLR
VHUYLFHV 7KLV VHFWRU GRHV QRW LQFOXGH HVWDEOLVKPHQWYV SULPDUI
SHVWWD]DUGRXV ZDVWHY RU RWKHU HQWRUBERIQWP H YWINF GROMW MV MDD EQG O
JRYHUQPHQW HQWLWLHV WKDW IRFRRPRBE® EXQBEG HIJI RWFHEOHQW RREMLOGL
UHJXODWLRQV
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HIILFLHQF\ FRAMXOWRQBDWLRRDEVKREZRYLGHY DQ XSSHU ERXQ
LQGLFDWLRQ RI WKH VL]H Rl WKLV VHFWRU LQ &DOLIRUQLD

7DEOH&DOLIRUQLD %XLOGLQJ 'HVLJQHU DQG (QHUJ\ &RQVXOW

6HFWRU (VWDEOLV (PSOR\PI$QQXDO 3I
PLOOLI
$UFKLWHFWXBDO 6HU
%XLOGLQJ ,QVSHEWLEF
6RXUFGAWDWH RI &DOLIRUQLD (PSORSPHGMW HOYWHQRESPHQW

D $UFKLWHFWXUDO 6HUYLFHV 1$,&6 VHFWRRPISUWDHW SWHKFYBD@GWY SULPDL
LQ SODQQLQJ DQG GHVLJQLQJ UHVLGHQWLDO LQVWLWXWLRQDO OHLYV
VWUXFWXUHV

E %XLOGIWWHFWLRQ 6HUYLFHV 1$,&6 V HFFRAPFSW IHWHAVD E OILW KW HQ WV S U |
HQJDJHG LQ SURYLGLQJ EXQRCGURVLGHYWEABOWLRYSHFWLRQ VHUYLFHV
DVSHRWWKH EXLOGLQJ VWUXFWXUH DQG FRP SHRIQIHQ\W QR V WH\PYH L\§ ERQ
VHUYLFHV

2.2.3.3 Impact on Occupational Safety and Health

7KH SURSRVHG FRGH FKDQJH GRHV QRW DOWHU DQ\ H[LVWLQ
UHJXODWLRQV SHUWDLQLQJ WR VDIHW\ DQG KHDOWK LQFOX(
'LYLVLRQXSID2AWERQDO 6DIHW\ DQG +HDOWK &DO 26+$ $00 HJ
UXOZHRWXOEBPDLQ LQ SODFH &RPSO\LQJ ZLWK WKH SURSRVHG F
DQWLFLSDWHG WR KDYH DGYHUVH LPSDFWV RQ WKH VDIHW\ F
LQYROYHG ZLWK WKH FRQVWUXFWLRQ FRPPLVVLRQLQJ DQG

2.2.3.4 Impact on Building Owners an d Occupants (Including Homeowners and
Potential First -Time Homeowners)

$FFRUGLQJ WR GDWD IURP WKH 8 6 &HQVXV $PHULFDQ &RPP
ZHUH QHDUO\ PLOOLRQ KRXVLQJ XQLWV LQ &DOLIRUQLD L
RFFXSLHGDEBH ORVW KRXVLQJ XQLWV ZGIKWBIUDLRBD@BLOOLRQ
KRPHVY HLWKHU GHWDFKHG RU DWWDFKHG ZKLOM DERXW P
FRWDLQLQJ WZR WR QLQH XQLWV DQG PLOOLRQ ZHUH LQ F
PRUH XQLWV 7KH 8 6 &HQVXV UHSIPPWEGDWQKD W PXQ@MWQLIO A
KRPHV ZHUH FRQVWUXFWHG LQ
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7TDEOH&DOLIRUQLD +RXVLQJ &KDUDFWHULVWLFV

+RXVL@HIDVXUH (VWLPDW
7RWDO KRXVLQJ XC
2FFXSLHG KRXVLQ.
9DFDQW KRXVLQJ »
+RPHRZQHU YDFDQ
5HQWDO YDFDQF\ LU
8QLWSWQXFWXUH (VWLPDW
XQLW GHWDFKHG
XQLW DWWDEKHGC
XQLWYV
RU XQLWYV
WR XQLWYV
WR  XQLWYV
RU PRUH XQLWYV
ORELOH KRPH 59
BRXUFH $PHULFDQ &RPPXQLW\ 6XUYH\ Q G

7DEOWKRZV WKH GLVWULEXWLRQ RI &368RMRW QL 5HUFRHOWER Y L
&DIORUQLD KRPHV ZHUH EXLOW LQ RU ODWHU DQG DQRWKH
DQG 7KH PDMRULW)\ Rl &DOLIRUQLDfV H[LVWLQ#Z KRXVLQJ V!
RI WKH WRWDO ZHUH EXLOW EHWZHHQ DQG D SHULRC
HFRRPLF JURZWK LQ &DOLIRUQLD )LQDOO\ DERXW PLOOLF
EHIRUH $FFRUGLQJ WR .HQQH\ HW DO PRUH WKDQ KL
PXOWLIDPLO\ EXLOGLQJV WKRVH ZLWK ILYH RU PRKHIQXQLW YV
WK HZHHUIGIR EXLOGLQJ HQHUJ\ HIIERBICHQR U § WD QGHWIG V& RPPLV VL
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7TDEOH'LVWULEXWLRQ RI &DOLIBRU@QWD J#HRXVLQJ E\

+RPH 9LQWDJ! 8QLWYV SHUFHC &XPXODWLYH

% XLOW RU ODW

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW WR

% XLOW RU HDU

TRWDO KRXVLQJ X! X

6RXUFH $PHULFDQ &RPPXQLW\ 6XUYH\ Q G

7TDEOHWKRZV WKH GLVWULERW LIRIRRWIKRZEB8 KRXVLQJ E\ KRXVH
LQFREMHUDOO DERXW SHUFHQW RI &RPEXBUQ GDDKREX WIKEJ LWL
RI RZGRHFBXSDQF\ JHOQUKDWOVEY FZQWK KRXVHKROGREGKBBRFVKH |
UDWH IRU KRXVHKROGV ZLWK LQFRPH EHORZ LV RQO\
RFFXSDQF\ UDWH LV SHUFHQW IRU KRXVHKROGY HDUQLQJ

7DEOH2ZQHDQG SMIQBFEFXSLHG +RXVLQJ 8QLWV LQ &DOLIRUQLD

+RXVHKROG ,QFF 7RW 2ZQHU 2FFX 5HQWHU 2F
JHVV WKDQ

WR

WR

WR

W R

W R

W R

W R

W R

W R

RU PRUH
7RWDO +RXVLQJ 8QL
OHGLDQ KRXVHKROG
6RXUFH $PHULFDQ &RPPXQLW\ 6XUYH\ Q G
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8QGHUVWDQGLQJ WKH GLVWULEXWLRQ RI &DOLIRUQLD UHVLG
KRXVHKROG LQFRPH LV FULWLFDO IRU GHYHORSLQJ PHDQLQJ
LPSDFWV DVVREURWRGHGLWRGH FKDQJHV DIIHFWLQJ UHVLGHQ
FRGH FKDQJHV VSHFLILADPIOO\WROUW PN O@WLIQPQB®\ UHVLGHQFHYV
FRXQWV RI KRXVLQJ XQLWYV E\7E¥LO-SURY LVG\ISW WK R ZIQQ LROUP D W
QHFHVVDU\ WR TXDQWLI\ WKH PDJQLWXGH Rl SRWHQWLDO LP:
IRU RZQHUV DQG UHQWHUV E\ KRPH YLQWDJH DQG E\ KRXVH
SURYLGHE QB QBDEOH

)RU &DOLIRUQWLDWKHVER 88 VFEKDIQH W IVWBWLGH &$6( 7THDP LV S
IRU WKH FRGHUJ RODMLRQ ZRXOG UHVXOWH@ IORZHHRIZBE H Y J
RU EXLOGLQJ RFFXSDQWY VDYH RQ HQHUJ\ ELOOV WKH\ WHQ
FUHDWLQJ MREPLP QBR¥ZAMRIQRRU WKH &DOLIRUQLD HFRQRP\ (Q
EH SDUWLFXODUO\ EHQHILFLDO WR ORZ LQFRPH KRPHRZQHUYV
SRUWLRQ Rl WKHLU LQFRPH RQ HQHUJ\ ELOOV RIWHQ KDYH V
VRPHWLPHV JR ZLQWHKERXW LRW.KNWUWR VDYH PRYWRIFRWWOQRQJI\ E
1IDWLRQDO (QHUJ\ $VVLVWD@FH 'LUHFWRUYV

2.2.3.5 Impact on Building Component Retailers  (Including Manufacturers and
Distributors )

7KH 6WDWHZLGH &$6( 7HDP DQWLFLSDXWR K& WKH QIR R B R\HHIG F&
LPSDFW RQ &DOLIRUQLD BRPSRQH®RF® DHWORUBWUNQFUHDVH LQ
DFWLYLW\ IRU PDQXIDFWXUHUV Rl FRRO URRI DQG LQVXODWL

2.2.3.6 Impact on Building Inspectors

7DEOWKRZWPSOR\PHQW DQG SD\UROO LQIRUPDWLRQ IRU VWD\
DJHQFLHV LQ ZKLFK PDQ\ LQNSHFWR B R PRPIHWHVY. D®HEX\VIOGLQ JV
HPSOR\HG %XLOGLQJ LQVSHFWRUV SDUWLFLSDWH LQ FRQWL
DVSHFWV RI EXLOGLQJ UHJXODWLRQV 6WBWXZLGHHEPEU I\ HI |
WKHUHIRUH DQWLFLSDWH Y RXKH 8 RGR VPISDFK\D R QHHP SOR\P H
EXLOGLQJ LQVSHFWRUV RU WKH VFRSH Rl WKHLU UROH FRQG

7DEOH (PSOR\PHQW LQ &DOLIRUQLD 6WDWH DQG *RYHUQPHQW
%XLOGLQJ ,QVSHFWRUV

$QQXD!

6HFWRU *RYW (VWDEOLV (PSOR\P 3D\URO

PLOOLR
$GPLQLVWUDWLR(C 6WDYV
+RXVIBQRIUDPV /RED
S8UEDQ QD O 6WD\
'"HYHORS$ERIQ /RED
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6RXUFAHWDWH RI &DOLIRUQLD (PSOR\PHQW '"HYHORSPHQW 'HSDUWPHQW Q

D $GPLQLVWUDWLRQ RI +RXVLQJ 3URJUDPV 1$,& HVWDEPRFEBHQONW JIRY H
SULPDULO\ HQJDJHG LQ WKH DGPLQLVWUDWLRQ DQG SODQQLQJ RI KRX
DQG VWDQGDUGY KRXVLQJ DXWKRULWLHV DQG KRXVLQJ SURJUDPV S

E S8UEDQ DQG 5XUDO 'HYHORSPHQW $GPLGERPWUDWH\R QR YL | BBPHQW
HVWDEOLVKPHQWY SULPDULO\ HQJDJHG LQ WKH DGPLQLVWUDWLRQ DQ
DQG UXUDO DUHDV ,QFOXGHG LQ WKLV LQGXVWU\ DUH JRYHUQPHQW ]

2.2.3.7 Impact on Statewide Employment

$V GHVFUBHF® LRQVWKURXJK WKH 6WDWHZLGH &$6( 7HDP GRI
DQWLFLSDWH VLJQHOQW RQW LHPS®AR\PO LPSDFWVY WR DQ\ SDUW
&DOLIRUQLD HFRQRP\ 7KLV LV QRW W RZRD\QWVK XD YWHK P RSUHR/SAF
LPSDFWV RQ HPSOR\PHQW LQ &DONKRUGDW HRS$GEKHFWLRQ
7HDPRVWLPORAMEH SURSRVHGERRDQURRLIP®QG LQVXODWLRQ UHT
URRI UHSODPRKOBOWW VWDWHZLGH HPSOR\PHQW DQG HFRQRP
LQGLUHFWO\ WKURXJK LWV LPSDFW RQ EXLOGHUV GHVLJQHU
LQVSHFQ RG\G MWKHR GWDWH Z L G HHYYG I PIBRFRIBQHUJ\ VDYLQJV
DVVRFLDWHG ZLWK WKH SURSRVHG FKDQJH LQ FRRO URRI DQ
UHSODFEARMQ®W OHDG WR PRGHVW RQJRLQJ ILQDQFLDO VDYLQ
ZKLFK ZRXOG Y\DKH® EG/IHDIRU RWKHU HFRQRPLF DFWLYLWLHYV

(FRQRPLF ,PSDFWYV

YJRU WKHFRGH F\F @MW DWKBEH6GH HDPVHG WKH ,03/$1 PRGHO VRIW
DORQJ ZLWK HFRQRPLF LQIRUPDWLRQ IURP SXEOLVKHG VRXU
GHYHORSHG HVWLPDWHV RI WKH HFRQRPLF LPSDFWV DVVRFL
FKDQJHNLOH WKLV LV WKH ILUVW ERGHWH DO HsHY HER BN WWW L
RI HFRQRPLF LPSDFWV XVLQJ ,03/$1 LW LV LPSRUWDQW WR Q
GHYHORSHG IRU WKLY UHSRUW DUH RQO\ HVWLPDWHV DQG D!
HIWHQW VSHFXODWLYH LQIRUPDWLRQO SU R GIGEMAM RQU FOKTHV,I0Y:
VLPSOH UHSUHVHQWDWLRQ RI WKH &DOLIRUQLD HFRQRP\ DQC
LV FRQILGHQW WKDW GLUHFWLRQ DQG DSSUR[LPDWH PDJQLW
LPSDFWV DUH UHDVRQDEOH LW LV LPSRUWPRGHY R\KXKQGHUVW
VLPSOLILFDWLRQ RI H{WUHPHO\ FRPSOH[ DFWLRQV DQG LQWFH
DQG RWKHU RUJDQL]DWLRQV DV WKH\ UHVSRQG WR FKDQJHYV
DVSHFW Rl WKLV HFRQRP L F>D\VQORN WL VR QV K R @&HOMDXVP SW LR Q V
UHJDUGLQJ WKH OLNHO\ HFRQRPLF EHQHILWY DVVRFLDWHG Z

5,03%$1 ,PSDFW $QDO\VLV IRUBQOD QQLRMEIRWVZREGHO XVHG WR HVWLPDWH
HITHFWV RI SURSRVHG SROBFEHVWD YEIS PRMWFRMRPPRQO\ XVHG HFRQRPLF 1
GXH WR LWV HDOWHWH XWIHYH GHWDLOHG LQIRUPDWLRQ RQ RXWSXW HPSOR
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IROORZLQJ WKLY DSSURDFK WKH 6WDWHZLGH &%$6( 7THDP EHO
SUHVHQWHG EHORZ UHSUHVHQW ORZHU ERXQG HVAMG ZDWHKYV R
WKLY SURSRVHG FRGH FKDQJH

$GRSWLRKILRIFRG HSEHRBERX®EVXOW LQ UHODWLYHO\ PRGHVW
LPSDFWV WKURXJK WKH DGGLWKRMHOLGLWKAW MNBHQBQ WL EO |
UHPRGHOLQJ LQGXVWU\ DQG EXL O LIQUGLQWFMF FDUN U BV LGHT
RU VRPH Rl WKH PRQH\ VDYHG WKURXJK ORZHU XWLOLW\ ELO
DFWLYLRMLHY PD\ DOVR EHHWRBHH QWQDO FXVWRPHUV WKDW DU
SURSRVHGKRGHRZHYHU WKH 6WDW H Z LHG\D RV 60 \RW/DAFLKS B W H
LPSDFWV WR EH PDWHULDOO\ LPSRUWDQW WR WKH EXLOGLQJ
LPSDFW¥OH7DEOHD JEOHSHPRQVWUDWH HFRQRPLF LPSDFWV
HVWLPDWHG DGGLWLRQDO VSWNQEBHRYXURRAWAKIH JSURSRBMEGXP |
WKDW WKHUH ZRXOG EH QR UHGXFWLRQ LQ WKH QXPEHU RI K
DV D GLUHFW UHVXOW RI WK HHWHY B/UR 5 RAMHG LIPFS® I VEYX DR W K H
FRQVWUXFWLRQ WNFW R WSHIGRQNGE\GHYVEDVHG RQ WKH
LQFUHPHQWDO FRVW DQG HQHUJ\ VDYLQJVY SUHVHQWHG LQ W
(VWLPDWHG LPSDFWV WR EXLOGLRQ LQ¥SHBWR R/ DG [EVD VR
UHTXLUHG IRU SODQ UHYLHZ DQG LQVSHFWLRQ RI  PLQXWH)\
EXLOGLQJ
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7TDEOH(VWLPDWHG ,PSDFW WKDW $GRSWLRQ RI WKH 3URSRVH
RQ WKH &DOLIRUQLD 5SHVLGHQWLDO &RQVWUXFWLRQ 6HFWRU

6XE  7\SH RI (FRQI (PSOF IDER 7RWDO
OHDVX ,PSDFW PHQ ,QFRF $GGF

'LUHEW FW YV
$GGLWLRQDO
E\ 5HVLGHQW|
%XLOGHUV

&RRO ,QGLUHFW (Il
5RRI $GGLWLRQDC
SHTXL! EM ILUPV VXSS
HQWYVY OSHVLGHQWLD(

EWHHS QGXFHG (IIHF
60RSH 6SHQGLQJ E\
SRRIV HPSOR\HHV R
H[SHULHQFLQ
RU 3LQGLUHF\

TRWEAOXEPHDVX
,PSDFWYV

'"LUHFW (IITHFW
$GGLWLRQDOC
E\ SHVLGHQW|
%XLOGHUYV

&RRO ,QGLUHFW (IIt
5RRI $GGLWLRQDC
SHTXL!I EV ILUPV VXSES
HQwWY OS5HVLGHQWLD(

IRZ ,QGXFHG (IIHF
6ORSH 6SHQGLQJ E\
SRRIV . HPSOR\HHV R|
H[SHULHQFLQ
RU 3SLQGLUHF\

TRWEXEPHDVX

2XWE

' PSDFWV
'LUHFW (IIHEW
SRR $GGLWLRQDOC

,QVXO E\ 5HVLGHQWI

SHTXL oy %) 0oGHUV
HQWYV
IRz JQGLUHFW (11t

$GGLWLRQDGOC

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



6 XE 7\SH RI (FRQI (PSOF IDER 7RWDO
OHDVX ,PSDFW PHQ ,QFRF $GGF

60RSH E\ ILUPV VXSE&
SRRIV 5HVLGHQWLD(

L QGXFHG (IIHF
6SHQGLQJ E\
HPSOR\HHV R|
H[SHULHQFLQ
RU *LQGLUHF\

TRWEAOXEPHDVX
,PSDFWYV

7TRWDO (FRQRPLF ,PS
6RXUFH $QDO\VLV E\ (YHUJUHHQ (FRQRPLFV RI GDWD IURP WKH ,03/$1 9

2XWE

7TDEOH(VWLPDWHG ,PSDFW WKDW $GRSWLRQ RI WKH 3URSRVH
RQ &DOLIRUQLD %XLOGLQJ ,QVSHFWRUYV

7RW
7\SH Rl (FRQI (PSOF IDEF <
6XEDHDV X PSDF PHQ . OFR ;gg1 2XWS

'LUHFW (ITHFW
$GGLWLRQDO
E\ %XLOGLQJ
 QVSHFWRUYV

L, QGLUHFW (11t
$GGLWLRQDO
&RRO 5RR E\ ILUPV VXSES
SHTXLUHF %XLOGLQJ ,Q\
IRU 6WHH QGXFHG (IIHF
6O0RSH 5R 6SHQGLQJ E\
HPSOR\HHV R
%XLOGLQJ ,Q\
%XUHDXV DQC
'HSDUWPHQW)

TRWEOXEPHDYVX
,PSDFWYV

'LUHFW (IITHFW
&RRO 5RR $GGLWLRQDO
SHTXLUHF E\ %XLOGLQJ
IRU /BRORS ,QVSHFWRUV
SRRIV ,QGLUHFW (11t
$GGLWLRQDO
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7TRW
9DO 2XWE
$GGF

7\SH Rl (FRQI| (PSOF IDEFR

6XEHDVX P S DF PHQ ,QFREF

E\ ILUPV VXSE¢
%XLOGLQJ ,Q\

L, QGXFHG (IIHF
6SHQGLQJ E\
HPSOR\HHV R
%XLOGLQJ ,Q)
%XUHDXV DQC
'"HSDUWPHQW)\

TRWEOXEPHDVX
,PSDFWYV

'LUHFW (IIHFW
$GGLWLRQDO
E\ %XLOGLQJ
,QVSHFWRUYV

,QGLUHFW (IIt
$GGLWLRQDG
c
5HTXLUHF;&T3€T%%X%:
IRU /B@ORES !
SRRV ,QGXFHG (IIHF
6SHQGLQJ E\
HPSOR\HHV R
%XLOGLQJ ,Q\
%XUHDXV DQC
'"HSDUWPHQW)

TRWEXEPHDVX
,PSDFWYV

7TRWDO (FRQRPLF ,P
6RXUFH $QDO\VLV E\ (YHUJUHHQ (FRQRPLFV RI GDWD IURP WKH ,03/$1 9

SRR
, QVXODWI

7DEOH(VWLPDWHG ,PSDFW WKDW $GRSWLRQ RI WKH 3URSRVH
RQ 'LVFUHWLRQDU\ 6SHQGLQJ E\ &DOLIRUQLD 5HVLGHQWYV

7\SH RI
6 XE (PSOF 7TRWDO q
OHDV XL (FESSﬁ&F PHQ/DERU,QF $GGH 2XW S

&RRO 5F '"LUHFW (IIF
S5HTXLUF $GGLWLRQ
WV IRU VSHQGLQJ
60RSH § KRXVHKRO(
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6 XE
OHDVXL

&RRO 5F
SHTXLUE
WV IRU |
60RSH &

7\SH RI
(FRQRPLF
,PSDFW

,QGLUHFW
3XUFKDVH'
EXVLQHVVF
PHHW DGGL
KRXVHKRO«(
VSHQGLQJ

J QGXFHG (I
6SHQGLQJ
HPSOR\HHV
EXVLQHVVF
H[SHULHQF
SLQGLUHFW

7TRWDO
6 XEPHDVXU
,PSDFWYV

'"LUHFW (I1F
$GGLWLRQ
VSHQGLQJ
KRXVHKRO«(

,QGLUHFW
3XUFKDVH
EXVLQHVVF
PHHW DGGL
KRXVHKRO:(
VSHQGLQJ

L QGXFHG (I
6SHQGLQJ
HPSOR\HHV
EXVLQHVVFE
H[SHULHQF
SLQGLUHFW

7TRWDO
6 XEPHDVXU
,PSDFWYV

'LUHFW (I1F
$GGLWLRQ
VSHQGLQJ
KRXVHKRO:(

(PSOF
PHQ

7TRWDO

IDERU ,QF $GGH

2XW S
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7\SH RI

6 XE (PSOF 7RWDO
(FRQRPLF IDERU ,QF 2XW S
OHDVXL PSDEW PHQ $GGF
,QGLUHFW
3XUFKDVH!

EXVLQHVVFE
PHHW DGGL
SRRI KRXVHKRO:(

QVXODY ysHQGLQ
SHTXLUL

WV IRU  QGXFHG (I

HPSOR\HHV

EXVLQHVVFE
H[SHULHQF
SLQGLUHFW

7TRWDO
6 XEPHDVXU
,PSDFWYV
7TRWDO (FRQRPLF ,P
6RXUFH $QDO\VLV E\ (YHUJUHHQ (FRQRPLFV RI GDWD IURP WKH ,03/$1 9

2.2.4.1 Creation or Elimination of Jobs

7KH 6 WDWHZLGH &RHRWDPQW L F L SSCHDHN X\BKHO\E RMNRRIGW K H
FRGHFOHJIXORRAX@EDG WR WKH FUHBWUR@RY QH2ZWKH
HOLPLOQDMWNLROWREHYVY RI MREV ,Q RWKHU ZRUGV WKH 6WDWHZ
SURSRVHG ERPQ&MW UHVXOW LQ HFRQRPLF GLVUXSWILBRQ WR D
HFRQRP\ 5DWKHU WKH HVWLPDWHYV RI HAHRFQQRFRE LPSDFWYV G
ZRX0OGBDG WR PRGHVW FKDQJHV LQ HPSOR\PHQW RI H[LVWLQJ

2.2.4.2 Creation or Elimination of Businesses in California

$V VWDWHG LQ 6HMPMKHRENDWHZLGH &$6( THDPIPRIQRSRVHG F|
UHVXOW LQ HFRQRPLF GLVUXSWLRQ WR DQYKHRSRRUY R|I WKH ¢
FKQJH UHSUHRRI®MWWDFKDQJH WR FRRO URRI DQG LQVXODWLR
UHSODFHPHQWXQ@RBRMFIKH[FHVVLYHO\ EXUG IEQ\RUG FRPSWDAUHWL Y H
&DOLIRUQLD BXQWRABNQEHYHFHVVDULO\ OHDG WR D FRPSHWLW
&DOLIRUQLD EXVLQHWKHV6 WRWHHELRGH &$QRVWHDPUBRHM DQ\ QH
EXVLQHVVHV EHLQJ FUHBWB® H@ RE HGR¥MPK PKBID Q\ H[LVWLQJ
EXVLQHARMH&E HOLPLQDWHG GXHFRRBAHWEKGIIJSIWVREBR WHIGH &DOLIR
(QHUJ\ &RGH
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2.2.4.3 Competitive Advantages or Di sadvantages for Businesses in California

7KIBURSRRRIGH FKZRXOG DSSO\ WR DOO EXVLQHVVHV LQFRUS
UHJDUGOHVV Rl ZKHWKHU WKH EXVLQHVV LV ORAEDUHHBUHD VL G
WKH 6WDWHZLGH &$QRT\HD PVBHRMMDW WKHVH PHDVXUHV SURSI
WKH FRGH FUHONORRX®BYH DQ DGYHUVH HIIHFW RQ WKH FRF
&DOLIRUQLD E/XNHZWWHHGWDWHZLGHGRIFHMRMWHDPWLFLSDWH
EXVLQHVVHV ORFDWHG R2RXELES B GRAWDEBVIRU RAIQAIDG YDQWDJH G

2.2.4.4 Increase or Decrease of Investments in the State of California

7KH 6WDWHZLGH RO OANHD® QDWLRQDO GDWD RQ FRUSRUDWH
LQYHVWPHQW E\ EXVLQHVVHV WKDW H[SDQG D ISUPYRVEBSLWI
GRPHVWLF LQYHVWPH/QDVE (RYKIBEHWZHHQD QG 13', DV

D SHUFHQWDJH RI FRUSRUDWH SURILWYV UDQJHG ZDRP WR
SHUFHQW :KLOH RQO\ DQ DSSUR[LPDWLRQ RI WKH SURSRUWL
FDSLWDO LQWHKINWWIB@W ZL G HE&IBL( HIMWHSRIRYLGHY D UHDVRQDEC
HVWLPDWH Rl WKH SURSRUWLRQ Rl SURSULHWRU IMQFRPH WK
RZQHUV LQWR H[SDQGLQJ WKHLU FDSLWDO VWRFN

TDEOH1IHW "'RPHYWLYDQWHHVWPHQW DQG &RUSRUDWH 3URILWYV

1HW '"RPHVWLI &RUSRUDWLI 5DWLR RI 1H!'
<HDl ,QYHVWPHQW E\ % $IWHU 7D[HV ,QYHVWP
%LOOLRQV F RI'ROO| &RUSRUDWE

<HDU $YHU
6RXUFHMHGHUDO 5HVHUYH (FRQRPLF 'DWD Q G

7KH HVWLPDWHG LQFUHDVH LQ LQY HF\\O PREHY6 MWD WHIZ L IR @ & B
7HDP GRHV QRW DQWLFLSDWH WKDW WKH HFRIRSRMHGP SDF W\

6*RY &RGH ft71 F & D &&5 ¥ D &RPSHWLWLYH DGY
GLVDGYDQWDOHVRERYILMHHVVHYV FXUUHQWO\ GRLQJ EXVLQHVV LQ WKH VWDV

71HW SULYDWH GRPHNVWEKFH MORWD OLDPEW Y@HRDE LWDO E\ WKH EXVLQHVV V
LV XVHG WR H[SDQG WHKBVRISUWXD YWREQWDLQ RU U&RSODEBDHEM SUR IG M/S
WKH PRQBYVENRNY S R UTDNYRWY H[SHQVHYV
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PHDVXWRXOGBDG WR VEEAQRILFDQWUHDVH RU GHFUHDVH LQ LQ
GLUHFWO\ RU LQGLUHFWO\ DIIHFWHG YH¥W®RW K HO HAVD/O IWRHIQ L
6WDWHZLGH &$6( 7HDP LV DEOH WR GHULYH D UHDVRQDEOH F
LQYHVWPHQW E\ &DOLIRUQLD EXVLQHVVHV E\ PXOWLSO\LQJ W
HVWLPDWHG®HBQKURMIKOHERYH E\ SHUFHQW

2.2.4.5 Effects on the State General Fund, State Special Funds, and Local
Governments

7KH 6WDWHZLGH &REFDRMWDIP[SHFW WKH SURSRVHG FRGH FKDQ.
PHDVXUDEBEOWLRSG WKH &DOLIRUQLDfV *HQHUDO )XQG DQ\ VW
JRYHUQPHQW IXQGV

Cost of Enforcement

Cost to the State

6WDWH JRYHUQPHQW DOUHDG\ KDV EXGJHW IRU FRGH GHYHO!
FRPSOLDQFH HQIRUFHPHQW : KAROHE @ WDBDVOHR BB WH Q @ RIHHQY\WR X U F I
XSGDWH WKH 7LWOH 3DUW x6WDQGDUGYV LQFOXGLQJ XSG
PDWHULDOV BGQGQIJUWMRSIRHVWLRQV DERXW WKH UHYLVHGXxUHT?
DUH DOUHDG\ FRYHUHG E\ HILVWLQJ VWDWH EXGJHWYV 7KH FI
ZKHQ FRPSDUHG WR WKH RYHUDOO FRVWYVY VDYLQJV DQG SRO!
FRGH FKDQJHOSURBRNDXVH WKH SURSRVHG FRGH FKDQJH DSS
EXLOGLQJY DORQH LPSDFW WR VWDWH EXLOGLQJV LV QRW H

Cost to Local Governments

$00 UHYLVLRQV WRRX@EHXOW3IDQWKDQJHV WR FRPSOLDQFH
JRFDO JRYHUZBR®GWE WR WUDLQXEXLOGLQJ GHSDUWPHQW VW
3DUW x6WDQGDUGWUKLQHQWHKVVDQHH[SHQVH WR ORFDO JRYH
QHZ FRVW DVVRFLDWHG ZLWK WKHx xFRGH FKDQJH F\FOH
D WULEQYLDODQG ORFDO JRYHUQPHQWY SODQ DQG EXGJHW |
FRGH LV XSGDWHG 7KHUH DUH QXPHURXV UHVRXUFHV DYDLO
VXSSRUW FRPSOLDQFH WUDLQLQJ WKDW FDQ KHOS PLWLJDW
WUDLDQ® UHVRXUFHV SURYLGHG E\ WKHx,28xFRGHV DQG VWD
(QHUJ\ &RGH $FH x$V QRWHQ GBS HOIGWIRDB8WDWHZLGH &$6(
7HDP FRQVLGHUHG KRZ WKH SURSRNSGFMR & B ULKRXYJ P B B NHWY |
LQYROYHG LQ WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
LPSDFWV RQ ORFDO JRYHUQPHQWYV xx

2.2.4.6 Impacts on Specific Persons

:KLOH WKH REMHFWBWDWHR DG R I&W/&K(H7 H DIPA W B URSRPRDVOH HQH
HITLFLAMXH 6WDWHZLGHU&AFR IJABBW WKHUH LV WKH SRWHQWIL
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SURSRRRIGKDQPIM UHVXOW LQ XQLQWHQGHG FRQVHTXHQFHV
7HDP G/R®RW H[SHFW WKDW WKH SARSRE/\HCO WX EQ HDH/IOUMLWY H L
RQ VSHFLILF SHUVRQV

(QHUJ\ 6DYLQJV

$V Rl WKH 'UDIW &$6( 5HSRUWYTV GDWH RI SXEOLFDWLRQ WKF
UHOHDVHG WKH ILQDO 7'9 IDFWRUY' WK Q WUD U M DXWLHIG W R QH
FRVW HIIHEWLYHQHVV 7KH HQHUJ\ DQG FRVW DQDO\VLV SUH\
IDFWRUV WKDW ZHUH UHOHDYHWHWOHWHKFHK YH&% (KL WKDW ZD
LQ 'HFHPEHU 7KHVH 7'9 IDFWRUV ZRA'WH FRWQR UV WHDW 2W W
(QHUJ\ &RPPLVVLRQ SUHVHQWHG GXULQJ WKHLU SXEOLF ZRU!
2FWREHU &DOLIRUQLD (QHUJ\ &RFPIKIWVWORIGWULFLW\ 7'9 IDF\
QRW LQFOXGH WKH DGSSHUFBQW WKW OIDONXUDO JDV 7'9 IDFWR
WKH LPSDFW Rl PHWKDQH OHDNDJH RQ WKH EXLOGLQJ VLWH
&RPPLVVLRQ SUHVHQWHG GXULQJ WKHLU ZRUNVKRS RQ ODUF|
%UXFH :LOFR[ DQG 125(6&2 GXULQJZWHKNVIKREFKQGLEDWHG WK
SHUFHQW UHWDLO DGGHU DQG PHWKDQH OHDNDJH ZRXOG UH
PHDVXUHV KDYLQJ VOLJKWO\ KLJKHU 7'9 HQHUJ\ DQG HQHUJ\
7'9 IDFWRUV ZLWKRXW WKHVH UHIL® HRHYWV VBV L) UH S XNEWH §
LQ WKLV UHSRUW DUH ORZHU WKDQ WKH YDOXHV WKDW ZRXO
WKH SHUFHQW UHWDLO DGGHU DQG PHWKDQH OHDNDJH DQ
ZRXOG EH PRUH FRVW HIIHFWLY HKXV(@DQHYBRKPLY MY R QHGRIVE | L7H
WKH 6WD&SHZLEHP RQ $SULO \ Z UKD WQW KWW LIDWLQJ IXUW
UHILQHP HQIWND FWRR UV XNDIQWREDO ZDUP L Q%3S RVDIXW D O
LQVWHDG RVHWKH*:3 YDOXHV WKDW ZHUH XVHG WRWERHWL Y H Wk
LV DQWLFLSDW MNGDW KDIWYWRKHY PD\ LQFUHDVH WKH 7'9 IDFWF
PDNLQJ SURSRVHG FKDQJHV WKDW LPSURYH HQHWHIWJINIILFLHQ
VDYLOUWVHQWHG LQ N:BR U QRVWKBUMFRWHG HERDIQG IDFWRUV

KHQ WKH (QHUJ\ &RPPLVVLRQ UHOHDVHV WKH ILQDO 7'9 IDFW
7THDELPRQVLGHU WKH QBIGSDWR BIKQHUJ\ VB YIHFIWLY Q G HHRNV W
DQDO\VHV XVLQJ WKH ILQDO 7'9 IZE®R $\W HR B QWKH GU HY XNOKWV) |
&$6( SHSRUW

7KH (QHUJ\ &RPPLVVLRQ LV GHYHORSLQJ D VRXUFH HQHUJ\ PI
('5 IRU WKH FRGH F\FOH $V RI WKH GDWH WKLV 'UDIW &
WKH VRXUFH HQHUJ\ PHWULF KDV QRW EHHQ ILQDOL]J]HG DQG
SRYLGHG JXLGDQFH RQ DQDO\VHVY WKH\ ZRXOG OLNH WR VHH
FRGH FKDQJHV UHODWLYH WR WKH VRXUFH HQHUJ\ PHWULF =:
&RPPLVVLRQ WKH )LQDO &%$6( 5SHSRUWYV PD\ LQFOXGH DQDO\V
PHWULF
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H\ $VVXPSWLRQV IRU (QHUJ\ 6DYLQJV $QDO\VLYV

7KH HQHUJ\ VDYLQHOR®WHYVEDWY IRUQLD %XLOGLQJ (QHUJ\ &
&RPSOLDQFH \&RMY&RDUH VLPXODWLRQV WR HVWLPDWH HQHUJ
PXOWLIDPLO\ SURWRW)\SWFEXDAGRYIJYHIBUHRXOXDWHG FRPSD
DJHG VRODU UHIOHFWDQFH YDOXHVY DQG URRI LQVXODWLRQ Y
FRQGLWMR®WVF DQG URRI LQVXODWLRQ OHYHO GXFW ORFDWLI
FRQGLWLRQLQJ +9$BH@FYWHMAKHISWARWRW\SHY HYDOXDWHG X\
VSDFH KHDWLQJ ZDWHU KHDWLQJ FRRNLQJ DQG FORWKHYV C
WKH H[LVWLQJ UHVLGHQWLDO £X$BQGIFY XY W RBUIBHQIDL OW
VL[WHHQ FOLPDWH JRQHV ZHUH HYDOXDWHG WKRXJK XOWLPD
UHFRPPHQGHG RQO\ LQ D VXEVHW Rl FOLPDWH JRQHV EDVHG

(QHUJ\ 6DYLQJV OBWKRGROR

2.3.2.1 Energy Savin gs Methodology per Prototypical Building

7KH (QHUJ\ &RPPLVVLRQ GLUHFWHG WKH 6WDWHZLGH &%$6( 7H
LPSDFWV XVLQJ VSHFLILF SURWRW\SLFDO EXLOGLQJ PRGHOV
JHRPHWULHV IRU GLITHUNQWKWVIHS URVERXWOSHW UHSUHVHQW (
EXLOGLQJY DQG WKHUHMKH $ QRWVRPW\EBVHWHUH UHYLVHG WR
HILVWLQJ EXLOGLQJ VWRFN UHODWLYH WR QHZ FRQVWUXFWL
6WDWHZLGH &%$6( 7HDP XIVOI\¥ LL\Q DVKH § D HE\DHHG\W HHU LW R

$SSHQGIHW IXUWKHU GHWDLOV RQ WKH SURWRW\SHYV

7HVH SURSRVDOV LPSDFW VLQJOH IDPLO\ DQG PXOWLIDPLO\
IDPLO\ DOWHUDWLRQ SURWRW\SH WKH PHLRVXUHDWUBGHQH HYDC
SURWRMVW FDIRA/H O RDIGGHRU FRURW RW\SH ZDV QRW HYDOXDWHG

VDYLQJV DQG FRVW HIIHFWLYHQHVYV DUH H[SHPWHEIED WEHEH Y I
SURWRW\SH

7TDEOH 3URWRW\SH %XLOGLQJVY 8VHG IRU (QHQYLURGPRGW&RV
,PSDFWV $QDO\VLYV

3URWRW 1XPEHU )ORRU ¢ | OHDVXUF

1DPH 6WRUL! VTXDUH HVFULSW  vpboxD\
6LQJOH V

KRXVHW s WHWORS

FHLOLQJ' rpRro URR

6LQJOH )D YDULDWLRC |, Sng . Ca
$OWHUDWI VORSH URR

/RZVORS

DWWLF zLW "0 p)
DWWLFOBE

URRI ZLWK
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SURWRW 1XPEHU JORRU ¢ "HVEULSW OHDVXUF

1DPH 6WRUL} VTXDUH HYDOXD\
FROGLWL
VSDFH
VWRWQL
DSDUWPF
EXLOGLQJ
GZHOOLQJ
+;&§gfel BWHWMORS
/RZ5LVH o wihby FRRO URR
*DUGHOQ DUl N VORSH FR
OXOWLIDPI /RZVORS
VORSH URR "V 50,
DWWLF ZLW
DWWLFORE
URRI ZLWK
FROGLWL
VSDFH
7KH 6WDWHZLGH &$6( 7HDP HVWLPDWHG HQHUJ\ DQG GHPDQG
SURSRVHG FRGH FKDQJH XVLQJ WKH SHVHDUFK 9HUVLRQ F

UHVLGHQWLDO EXBLOGLRWORK (&K&V KGHQWUID@L D (QHUJ
&RPPLVVLRQ F

&% (&&SHVHQHWID/ZR PRGHOV EDVHG RQ XVHU LQSB@Q®KMWKH 6W
3URSRVHG®*RANHIJEQWDQGDUG 'HVLWEXHKHEBAMM@WRI WKH GHVLJ
EXLOGHU ZRERGOGLNAGVRQVHUWY D GHILQHG VHW RI IHDWXU |
EXGJHW WKDW LV PLQLPDOO\ FRPSOLDQW ZLWK 7LWOH
JHDWXUHV XVHG LQ WKH 6WDQBO®U® WMKNHIQ DEUHHVGENMBWIED O $
5HIHUHQFH OBEXIWRSRVHG 'HVLIRHIMBBHVIH@E®WNM WU\ DV WKH
6WDQGDUG 'HVLJQ EXW LW DVVXPHV WKH HQHIHVAMDEWKUHYV
ZLWKHU LGRXGHWYHORS VDYLQJV HVWLPD®H W FKRQ MWKH BKRSR"
BWDWHZLGH &$6( 7THDP FUHDWHG D 6WDQGDUG 'HVLJQ DQG 3L
SURWRW\SLFDO EXLOGLQJ

7KHUH LV DQ H[LVWLQJ 7LWOH 3DUW UHTXLUHPHQW WKDV
TXHVWLRQ VR WKH 6WDQGDUG 'HVALUWKLWRHQLPIDWOHRRPSOL

8 &% (&&HYVY FUHDWKYUG PRGHO WKH 5HIHUHQFH '"HVLJQ WKDW UHSUHVHQ\
URSRVHG '"HVLIJQ EXW ZLWK FRQVWUXFWLRQ DQG HTXLSPHQW SDUDPHW

,(QWHUQDWLRQDO (QHUJ\ &RQVHUYDWLRQ &RGHGLGE&RW K&V BWDKWHH ZL G |
5HIHUHQFH 'HVLJQ IRU HQHUJ LPSDFWV HYDOXDWLRQ
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UHTXLUHPHWMR] FHSWKLIRQ DOWHRDWLRQ®H IDPLO\ EXLOGLQJV
BWDQGDUG 'HVLJQ DSSOLHG LQ WKLV DQDO\VLV GLIIHUV IURP
5HV VRIWZDUH LQ RQH UHVSHFW 7KH MfUDWLGD ARYVEUWHRB QN
H[LVWLQJ KRPH $&+ LV QRW UBHVHEWDIGGLDQ B KHVE HQ& &
FDOFXODWLRQ SHU WRXORED Q\XEXNO QRQJV WKH 6WDQGDUG 'H
WKLV DQDO\VLV GLIIHUV IURP WK D \WHAD @R KNODOMR G HI WRIR/ S\HFHN
'XFWZRUN ZDV ORFDWHG ZLWKLQ WKH YHQWHG DWWLF ZKLFK
ZKLOH WKH58&% (BWDQGDUG 'HVLJQ IRU PXOWLIDPLO\ EXLOGLQ
LV ORFDWHG ZLWKLQ FRBGHWUIRD HGZRS\DIFAFRQOBWEW®'G ZR U H D
VXEPHDVXUH RQH WR UHSUHVHQW WKH UHYLVHG 6WDQGDUG
WKH 3URSRVHG 'HV$9QHGBIRUW@M® LRQDO GHWDLOV

7KH 3URSRVHG 'HVLJQ ZDV LGHQWLFDO WR WKH 6WDQGDUG 't
UHYLVLRQV WKDW UHSUHVHQW WKH BLRGH QG BFKHD QJHV WR \
SUHVHQW SUHFLVHO\ ZKLFK SDUDPHWHUV ZHUH PRGLILHG DQ
6WDQGDUG 'HVLJQ DQG 3URSRVHG 'HVLJQ 6SHFLILFDOO\ WK
QHZ URRI ZLWK DDWWBQFBCRHP DQG D VRODU UHNHESND QFH
URRIV DQG VORBBRARRIV )RU WKH URRI LQVXODWLRQ PHDV
FRQGLWLRQV DVRRMH GXRXV LQVXODWLRQ DW WKH URRI GHF!
DQBPLWWDQFHHUWPPH®MKRVY WKH 6WDQGDUG DQG 3URSRVH

&RPSDULQJ WKH HQHUJ\ LPSDFWV RI WKH 6WDQGDUG 'HVLJQ '
WKH LPSDFWV RI WKH SURSRVHG FRGH FKDQJH UHODWLYH WHF
FRPSOLDQW ZLWK WKH XMMWWHPH QWEDUW  UHT

7TDEOHORGLILFDWLRQV ODGH WR 6WDQGDUG '"HVLJQ LQ (DFK 3
URSRVHG &RGH &KDQJH IRU &RRO 5RRIV

BWDQC 3URSR"
&OLPI "HV L J "HVLJ
SURWRW\SH “Rot 3DUDPHWHLU 51 fhpy A DUDPT
9D0 9DO
SWWLF 6
6LQJOH )PPWE U EHIOHE WL
/JRZ5LVH *DUGE $0O
OXOWLIDPL®O R SWWLF |
(PLWWDQ
&DWKHGUDO(
6LQJOH )PPWE U 6 ROBHIOHEV
/JRZ5LVH *DUGE $00O
OXOWLIDPIB@R 3 &DWKHGUDC(
)5 (PLWWD
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7TDEOH ORGLILFDWLRQV ODGH WR 6WDQGDUG 'HVLJQ LQ (DFK
3URSRVHG &RGH &KDQJH IRU 5RRI ,QVXODWLRQ

6WDQG 3URSRYV

&OLP 'HVLJGQ 'HVLJQ
SURWRWASE "_pq+ S3PUDPHWHU 55 UbPH 3pUDPH

9DOXF 9DOXF

6LQIOH )DPLO &RQVWUXFWLR o c
&DWKHGUDO
SOWHUDWLRY ¢ $ERYH 'HFN ,Q -QVXOL 6KHDWI

*DUGHQ OXOW
/RZ6ORSH $SWWLFHIR® FV
SWWLF ,5 (Pl

&% (&&HV FDOWXIOMEMLOGLQJ HQHUJ\ FRQVXPSWLRQ IRU HYHU
PHDVXUHG LKRXORZHWUWHDU N:K \U DQG WKHUPV SHU \HDU
DSSOLHV WKH WLPH GHSHQGHQW YDOXDWLRQ 7'9 IDFWR!
LQ NLOR % UR® DX\QKL WY FBWHRJ) \HDU 7'9 N%WX \U DQG DQQXDO S
UHGXFWLRQV PHDVXUHG LQ NLHORDPDWR/ VHRHURWEM7'9 HQHU.
VDYLQJV YDOXHV PHDVXUHG LQ SUHVHQW YDOXH GROODU

7KH 6 WDWHZLGH &3 FAXOIONHG WKH HQHUJ\ LPSDFWV LQ HYHU!'
DSSOLHG WHR@EOVBBWHILF 7'9 IDFWRUV ZKHQ FDOFXODWLQJ |
LPSDFWYV

3HU XQLW HQHUJ\ LPSDFWV IRU VLQJOH IDPLO\ EXLOGLQJV DI
SURWRW\SH EXIQQGL G@HHIHY LPSDFWV IRU PXOWLIDPLO\ EXLOC
VDYLQJV SHU GZHOOLQJ XQLW $QQXDO HQHUJ\ DQG SHDN GH
EXLOGLQJ ZHUH WUDQVODWHG LQWR LPSDFWV SHU GZHOOLQ.
GZHOOLQJ X QURWRWM)\SHKEX3 OGLQJ

2.3.2.2 Statewide Energy Savings Methodology

7KH SHQLW HQHUJ\ LPSDFWV ZHUH HIWUDSRODWHG WR VWDW|
6WDWHZLGH &RQVWUXFWLRQ )RUHFDVWYV WKRHOWXKRHU QLHU J\ &
(QHUJ\ &RPFPLRQ 7KKH 6 WDWHZLGH &RQVWUXFWLRQ )RUHFDVYV
WKH WRWDO H[LVWLQJ EXLOGLQJ VWRFN E\ EXLOGLQJ W\SH D
WKDW WKH 7LWOH 3DUW  UHQ XRWGEIH B QWRVWBOLENG VQ AW H F
vDYLQJVY WR VWDWHZLGH HQHUJ\ LPSDFWV 7KH 6WDWHZLGH
WR GHWHUPLQH DSSURSULDWH ZHLIJKWLIQEOPWWBRXJIMRU HDFF
7TDEOHSUHVHQW WKH SURWRW\SLFDO EXX©EBGCQARW DMXEH ARREBW
DQG URRI LQVXODWLRQ VXEPHDVXUHV SKHVSQWAHE® W\ FSIURXN.R
LV SHUFHQW IRU VLQJOH IDPLO\ VLQFH WKHUH LV RQO\ D \
PXOWLIDPLO\ LPSDFWHG LV EDVHG RQ WKH SRUWLRQ RI WRW
LQ EXLOGLQJY WKUHH VWRULHVRRW BOH G B DEARUWLG /EH WR WK
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SHUFHQW RI SURWRW\SH LPSDFWHG E\ WKH SURSRVHG FRGH

5HVLGHQWLDO $SSOLDQFH 6DWXUDWLRQ 6WXG\WR&DOLIRUC
GHWHUPLQH WK EHWHDHNGRERISHSD §GRSRZ URRIV DQG DVVXPLQ
SHUFHQW RI URRIV DUH URIBIQCREHRQOOVQUBBYRYGIUIBVHQWYV
DGGLWLRQDO LQIRUPDWLRQ DERXW WKH PHWKRGRORJ\ DQG [
VWDWHZLGH HQHUJ\ LPSDFWV

7TDEOHS5HVLGHWLOGLQJ 7\SHVY DQG $RWR BHD:WM H GKRBWLRWK H
6WHHOGRSH &RRO 5RRI 6 XEPHDVXUH

"HLIKWLQJ )DFWRUV IRU 6W

ﬂng?fé $QDO\VLV
6”%m”u‘%XLOGM@MNWN RlI %XLO RI3BURWR
(QHUJ\ ORGHC 7\St PSDFWH TRW
&RQVWL SEHSUHVH  3URSR) ‘HLIKW
JRUHFD YDFW

E\ 3URWF &RGH &KL
6LQJOH ) 6LQJOH )DPLO\
OXOWLIDI /RZ5LVHDUGHC

7TDEOH5HVLGH®WLOGLQJ 7\SHVY DQG $VVRFLDWHG RBW RWKRIW\SH
IRZ60ORSH &RRO 5RRI 6 XEPHDVXUH

'HLIKWLQJ )DFWRUV IRU 6W

HALOSES $QDO\VLV
6WDWHz RPXLOGBURWRW  R| %6XLC RI 3URW 2RV
&ROVWU > (QHUJ\ ORGHC 7\S PSDFWE . ) 1w
YRUHE D SHSUHVE 3URSRVHG "7 nty
E\ 3URWI &KDQ

6LQJOH )I 6LQJOH )DPLO\
OXOWLIDF IRZ5LV*HD UGHC

7TDEOH5HVLGH®WLOGLQJ 7\SHVY DQG $VVRFLDWHG RBW RWKRIW\SH
IRZ60RSH 5RRI ,QVXODWLRQ 6XEPHDVXUH

HLIJIKWLQJ )DFWRUV IRU 6W

%xg?§$§ $QDO\VLV
sWDWHz PXLOGURWRWR  R| %6XL( RI 3URW 2RV
&ROQVWU > (QHUJ\ ORGHC 7\S PSDFWE .\ o
JRUHFD SHSUHVE BURSRVHG "7 oy
E\ 3BURW| &KDQ

6LQJOH )l 6LQJOH )DPLO\
OXOWLIDF /RZ5LVHDUGH{C

SHBQLW (QHUJ\ ,PSDFWV 5HVXOWYV
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2.3.3.1 Cool Roofs at Roof Replacement

(QHUJ\ VDYLQJV DQG SHDN GHPDQG UHGXFWDRRQMVEHER XIKLW [
7DEOH 7KH S®UW HQHUJ\ VDYLQJV ILJXUHV GR QRW DFFRXQW
PDUNHW DGRSWLRQ RU3RRRSQLBHOFBOXHWHM GLFDWH HQHUJ\
QHJDWLYH YDORAWQGGHPYW H Q) R MMKH NMIPRAIOHSURWRW\SH S
XQHWHFWUWLYALQMY IRU WKH |LUAORSHDWRIRRIY DWHHYSHFWHG WR

DQ LQFUHDVH LQ MRHNWUWUFGWSHEBLQJ XSRQ FOLPDWH ]RC
JDV XVH VONUKRP WKMHRUPV \U GHSHQG L QJ 3R® M@E&DROBN H JRQH
UHGXFWLRQV DUH H[SHFWHG WR UDQJHs ESWZGH®J R\Q PQIGPD\
JRQH

3HX QHWH FWUWLYALQUY IRU WKRHU VUG WOWH PIOPRSN DRR |V
H[SHFWHG WR UDQIHLQRWPHDVH LQ MORH AWK LB HWHEBHQJ
XSRQ FOLPDMDMWWNRUDHO JDV XVH LQFUHDKHYRMEPMHNQGWARJ RQ
FOLPDWIHHR@BDQG UHGXFWLRQV DG JH[EH MM HEQG R

N: GHSHQGLQJ RQ FOLPDWH ]JRQH

6LQFH WKLV VXEPHDVXUH UHGXFHV KHDW JDLQ WKURXJK WKF
EXLOGLQJ KHDWLQJ HQHUJ\ XVH LQFUHDVHV ZKLFK LV ZK\ W
XVH LQ DOO FOLRBDWH UR@PWWR DQ LQFUHDVH LQ HOHFWULFLW
ZKLFK LV GXH WR DQ LQFUHDVH LQ KHDWLQJ IDQ HQHUJ\ XVH

7KHVH VDYLQJV ILJXUHV DUH UHODWLYH DWRWOLG RLVWWRRQJ EX|
LQVXODWLRQ DQG GXFWV LQ WXKHS B W B/IFK YV HL P HOLWEXNWY G W
HYDOXDWHG DJDLQVW D E D VBQRD ¥ HQALVOK W R RVE 5

7TDEOH 6 WHAHBRSH &RRO 5RRD(RAHVW ,PSDFWRPIHHBLQIOH
)DPLO\ $SOWHUDWLRQ

&OLPEL (OHFWL S3HDN (OHF 1DWXUD 7'9 (QHU
“ROH 6DYLC 'HPDQG SHGXF 6DYLC 6DYLC
- N:K \l N: WHUPYV 7'9 N%W?

1% 1% 1% 1%
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&OLPEL (OHFWL S3HDN (OHF 1DWXUD 7'9 (QHU

“ROH 6DYLC 'HPDQG 5HGX 6DYLCQ 6DYLC
N:K \L N : WHUPV  7'9 N%W;
18 183 18 18
18 18 18 18
18 18 18 18
18 18 18 18
18 183 18 18

7TDEOH 6WHGEHBRSH &RRO 5RRDYLUYNW I\ ,PSBRWMN/REZBLVH
*DUGHQ OXOWLIDPLO\

coLpr (OHFWL ~ 3HDN (OHF 1IDWXUD 7'9 (QHU
—ROH 6DYLC '"HPDQG 5HGXF 6DYLC 6DYLC
N:K \L N : WHUPV  7'9 N% W)

19 13 13 1%

19 13 13 1%

13 1% 1% 183

13 1% 1% 183

19 13 13 1%

19 13 13 1%

7TDEOH /RZ0RSH &RRO 5RRDYULUYNW I\ ,PSBRWHN 63HILI O H
)DPLO\ $OWHUDWLRQ

&OLPL (OHFWL 3HDN (OHF 1DWXUD 7'9 (QHU
“RQH 6DYLC 'HPDQG 5HGXF 6DYLC 6DYLC
- N:K \l N: WHUPV 7'9 N%W?
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&OLPEL (OHFWL S3HDN (OHF 1DWXUD 7'9 (QHU

“RQH 6DYLC 'HPDQG S5HGXF 6DYLC 6DYLC
- N:K \l N : WHUPYV 7'9 N%W?
1% 1% 1% 1%
1% 1% 1% 1%

7TDEOH /RZ0RSH &RRO 5RRDYULUYNW I\ ,PSBRWN/REZBLVH
*DUGHQ OXOWLIDPLO\

&OLPL (OHFWL S3HDN (OHF 1DWXUD 7'9 (QHU
“ROH 6DYLC 'HPDQG 5HGXH 6DYLC 6DYLC
B N:K \l N : WHUPV 7'9 N%W?

1% 1% 1% 1%
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(OHFWL BHDN (OHF 1DWXUD 7'9 (QHU

&_ORLQPHE 6DYLC 'HPDQG 5HGXF 6DYLC 6DYLC
B N:K L N : WHUPV  7'9 N%W:;
1% 1% 1% 13

2.3.3.2 Roof Insulation at Low -Slope Roof Replacement

(QHUJ\ VDYLQJV DQG SHDN GHPDQG UHGXFWDRQMSEKHE®R XIKLW I

7DEOH7KH SHQLW HQHUJ\ VDYLQJV ILIJXUHV GR QRW DFFRXQW

PDUNHW DGRSWLRQ RUGERPSALD®ED\UDXRNWR WABHLOHY IRU Wk

ILUVW \HDU DUH H[SHFWM®R WR UD:®JH IDBBWKWBPV \U

GHSHQGLQJ XSRQ FOLPDWH JRQH 'HPDQG UHGXFWLRQV DUH |
N: DQG GHSHQGLQJ RQ FOLPDWH ]JRQH

7KHVH VDYLQJV ILJXUHV DUH UHODWLYH DWRWOLE RLVWRRQJ EXI
LQVXODWLRQ $V BS SHYEXVNHBGHLOHDVXUHY ZHUH HYDOXDWH
EDVHOLQH ZLWBERWIKQY XODWLRQ 7KH UH VEXIDWHO LORIP WKH 5
DQDO\VLV ZHUH XVHBOWRDGH | HWKHKHUH WKH SURSRVHG FI
DSSOLHV UHVXOWEDVR®LWKHZEUH XVHG WR TXDOLI\ VRPH RI
HI[FHSWLRQV $GGLWLRQDO DQDOS$BISHQENVXOWY FDQ EH IRXQ

7TDEOH /RZ0RSH 5RRI ,QVXO{HDUR QQ HWMWPSB RWM 63LHQJ OH
)DPLO\ $SOWHUDWLRQ

&OLPEL (OHFWL 3HDN (OHF 1DWXUD 7'9 (QHU
“ROH 6DYLC 'HPDQG 5HGXH 6DYLC 6DYLC
B N:K \l N : WHUPYV 7'9 N%W?
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(OHFWL BHDN (OHF 1DWXUD 7'9 (QHU
6DYLC 'HPDQG S5HGXHF 6DYLC 6DYLC

N:K \l N: WHUPYV 7'9 N%W?

&OLPL
=RQH

7TDEOH /RZORSH 5RRI ,QVXO{HDUR QQ HWMWP SB RWK /REZU
5LVH *DUGHQ OXOWLIDPLO\

&OLPL (OHFWL BHDN (OHF 1DWXUD 7'9 (QHU
“RQH 6DYLC 'HPDQG S5HGXHF 6DYLC 6DYLC
- N:K \l N: WHUPYV 7'9 N%BW?

&RVW DQG &RVW (IIHFWLYHQHVYV
(QHUJ\ &RVW 6DYLQJV OHWKRGRORJ\

(QHUJ\ FRVW VDYLQJV ZHUH FDOFXODWHG E\ DSSO\LQJ WKH 7
HQHUJ\ VDYLQJY HVWLPDWHYV WKDW ZHUH GHULYHG XVLQJ WK

7'9LV D QRUMPHWWHREFDORQAUFRMWWYLYIXMDOW DFFRXQWYV IRU
YDULDEWOWWHRARHOHFWULRIDW\ IRRDEK DRAKXIURIOWKH \HDU DORQJ Z
FRVWY DUH H[SHFWHG WR FKDQJH RY HUD WYX H R8JQUHNDGIGR |
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PHDVXUMW 7'9 FRVW LPSDFWV DUH SUHVHQWHG LQ QRPLQDO
YDOXH GROODUYV DQG UHSUHVHQW WKH HQHDUNF RNOWMWIDYLQJ
FRVW IDFWRUV RI9 N%MWXG 1RPLQDO ZNBWMXSSOLHG

(QHUJ\ &RVW 6THWLQOW V

2.4.2.1 Cool Roofs at Roof Replacement

3HMQLW HQHUJ\ FRVW VDYLQJV IRU QHZO\ FRQVWUXFWHG EX|
UHDOL]HG RYHD®SWHKHRG RI DQDO\VLYV DUH SUHVBEWHG LQ

WK URDOIKOH RVLWLYH YDOXHV LQGLFDWH FRVW VDYLQJV ZKLO
DQ LQFUHDVIKUQY KRYWQDO\VLV VKRRFLDYE FEIRDHO B \L Q
IRXQ@SSHQGEKPh 7'9 PHWKRGRORJ\ DOORZV SHDN HOHFWULFL
PRUH WKDQ HOHFWULFLVWHDNYSBUYRBDWLQJ QRQ

7DEOH 6WHHBRSH &RRO 5RRI 39 7'9 (QHUJ2BHRY WHOJY LQJV
SHULRG RI Y@3BVRWRWREHE6LQIJMPLO\ SOWHUDWLRQV
&OLPL <HDU 7'9 (OHF <HDU 7'9 1D TRWDQHDU 7
“RQH &RVW 6D° *DV &RVW 6L (QHUJ\ &RV W ¢
39 39 39
13 1% 1%
13 1% 1%
1% 1% 13
1% 1% 13
1 3% 19 1%
1 3% 19 1%
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7TDEOH 6WHAHRSH &RRO 5RRI 39 7'9 (QHUJR®RHRY WHOJY LQJIV
SHULRG RI Y@BWBVIRWRWREH/RZ5LVH *DUGHQ OXOWLIDPLO\

&OLPL <HDU 7'9 (OHF <HDU 7'9 1D TRWDQ@HDU 7
“RQH &RVW 6D" *DV &RVW 6L (QHUJ\ &RV W ¢
39 39 39
1% 1% 13
1% 1% 13
1% 1% 1%
1% 1% 13
1% 1% 13
1% 1% 1%
7TDEOH/RZ60OR&RRO 5RRI 39 7'9 (QHUJ\ &RVW 6DHDQJIJV 2YHI
SHULRG RI $@B3BUVIVRWRW\S6LOYRPH )DPLO\ ¥OWHUDWLRQ
2OLPL <HDU 7'9 (OHF <HDU 7'9 1D TRWDQ@HDU 7
“ROH &RVW 6D° *DV &RVW 6L (QHUJ\ &RVW ¢
39 39 39
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<HDU 7'9 (OHF <HDU 7'9 1D TRWDQHDU 7

&_ORLgé &RVW 6D *DV &RVW 60 (QHUJ\ &RVW ¢
B 39 39 39

1% 1% 1%

13 1% 13

7DEOH/RZ60ORSMRRO 5RRI 39 7'9 (QHUJ\ &RVW 6DHRQJIV 2YH!
3HULRG RI $@BMUVAVRWRW\SFRZRPHH *DUGHQ OXOWLIDPLO\
¢oLpr <HDU 7'9 (OHF  <HDU 7'9 1D  7RWD@HDU 7
RoH &RVW 6D *DV &RVW 6L (QWJI\ &RVW 61
B 39 39 39

13 13 13

18 1% 1%

2.4.2.2 Roof Insulation at Low -Slope Roof Replacement

3HMQLW HQHUJ\ FRVW VDYLQJV IRU QHZO\ FRQVWUXFWHG EXI
UHDOL]HG RYHDSWKHRG RI DQDO\VLY DUH SUHVBEW®HG LQ

WK URDOIKOH) XUWKHU DQDO\VLV VKRRRFLR ® FEIRDHO KRDMQE
$SSHQGEKRbh 7'9 PHWK RIBRIDRRZM SHDN HOHFWULFLW\ VDYLQJV W
WKDQ HOHFWULFLW\ $BDPNQSMURWGIMJI QRQ

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



7KHVH VDYLQJV ILJXUHV DUH UHODWLYH DWRWOLE RLVWRRQJ EXI
LQVXODWLRQ $V BS SHYEXVNHBGHLOHDVXUHY ZHUH HYDOXDWH
EDVHOLQH ZLWBERWIKQY XODWLRQ $GGLWLRQDO DQDO\VLV U
$SSHQGL] ,

7TDEOH/RZ6ORSH 5RRI ,QVXODWIIO R@ERHUJIZIRXRVW 6DYLQJV 2YHU
<HDU 3HULRG RESRBORWRWREHG6LQIJOH )DPLO\ ¥OWHUDWLRQ

S OLPL <HDU 7(OHFW! <HDU 7'9 1D 7RWDRHDU 7
CROF &RVW 6D° *DV &RVW 6L (QHUJ\ &RVW ¢
- 39 39 39

7TDEOH/RZ60ORSH 5RRI ,QVXODWILOR@HUJIZRRRVW 6DYLQJIJV 2YHU
<HDU 3HULRG RESHBORWRWREH/RZ5LVH *DUGHQ OXOWLIDPLO\

L OLPL <HDU 7'9 (OHF <HDU 7'9 1D 7RWDRHDU 7
CROF &RVW 6D° *DV &RVW 6L (QHUJ\ &RVW ¢
- 39 39 39
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<HDU 7'9 (OHF <HDU 7'9 1D TRWDQHDU 7
&RVW 6D" *DV &RVW 6L (QHUJ\ &RVW ¢

39 39 39

&OLPL
=RQH

,QFUHPHQWDO )LUVW &RVW

2.4.3.1 Cool Roofs at Roof Replacement

, QFUHPHQWDO FRVWYV IRU WKLV PHDVXUH UHIOHFW WKH GLIIF
URRI WKDW GRHVY QRW PHHW WKH SUHVFULSWLYH PLQLPXP D.
HPLVVLYLW\ YDOXHV ZLWK R RSHD WRKRRWH VW/ KW RY YIRM)SD U
DVSKDOW VKLQJOHV ZKLFK DUH XVHG RQ DSSUR[LPDWHO\ :
/IHYLQVRQ HW(MWLPDWHG FRVWY ZHUH FROOHFWHG IURP SU
LQFOXGLQJ UHFHQW UHDOBR FR®H QD OE\BMWDWHZLGH 5HDFK
&RGH 7HDP DQG WKH UHVLGHQWLDO FRRDWHZRIG&HS &G HH S|
THDP DRQH URRIUDBWRQWXULQJ VWDNHKROGHU LQWHUYLF
UHVHDUFK ,QFUHPHQWDO FRVWV IRU FRRO URRILQJ SURGXF\
VTXDUH IRRW RI URRFRRH@BWRGHK AWR/ QRKQH KLJK HQG RI WKLV
VTXDUH IRRW ZDW DEFROWPHRLH) =RQH ZKHUH FRVWYVY DUH VX
WKDQ WKH UHVW RI WKH VWDWH 7KH HVWLPDWHG LQFUHPHQ
SHU VTXDUH IRRW RI URRI 7KLV LV EDVHG RQ DQ DYHUDJH R
VRODU UHIOHXMWD RENVBURBG IURP WKH 6WDWHZLGH &%$6( 7HD!
QRUPDOL]HG WR WKH UHJLRQV ZKHUH WKLV PHDVXUH LV SUR
DQG 7KLV FRYHUV PDWHULDO FRVWY RQO\ WKHUH LV QR |
PHDVXUH

JRORYORSH URRIV WKH FRVWYV DWHD¥BEHR K DI IDHG DEALSKDROHAD L
SURGXFW $ VWXG\ E\ WKH 1DWLRQDO 5RRILQJ &&RQWUDFW
WH ODUJHVW VHJPHQQRG MR I'B/BBNHRVUHSWH VH OWMKHG FERSODV WL
SR\ROHILQ RV 732H U E'HQUWK E RN SHUFHQW PRGLILHG ELWX
SHUFHQW DQG EXLOW XS.ORRMLQXWWRQSHQ BHIBWLR U
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(3'0 PHPEUDQH W\SH URRI LV JHQHUDOO\ PRUH H[SHQVLYH Wt
QR LQFUHPHQWDO FRVW IRU D PHPEUDQH FRRO URRI DV PRVYV
WKH PLQLPXP DJHG VRODU UHIOHFWDQFH FRRO :KLOH GD
ELWXPHQ URRI PD\ QRW EH WKH PRVW FRPPRQ URRILQJ SURG
SXUSRVHV RI FRVW HVWLPDWHY SURYLGHYV D PRUH FRQVHUYL
FRVW HIIHFWLYHQHVV (VWLPDWHG FRVWVY ZHUH FROOHFWHG
LQFOXGBHBHQW UHDFK FRGH DEWBWLY QRQUHVLGHQWLDO FR
&$6( SHSRRWMWHZLGH &%$6( 7HD®G REGH URRILQJ FRQWUDFWRU
VWDNHKROGHU LQWHUYLHZV ®&MRVWYV BBHQIWGXDARP IRRW RI UR
HVWLPDWHG LQFUHPHQWDO FRVW XVHG LQ WKLV DQDO\VLV L
LV WKH HVWLPDWH SURYLGHG E\ WKH UEPR/IHG JFBBQWKHIBIFW R U
SURGXFW 7KLV FRYHUV PD@GRIUQDB O HRVQWWD QVRBERUW WV RVW IR

7TDEOWXPPDUL]HV WKH WRWDO FRVW IRULWKRXM2LWIO0H LORL O\
SURWRW\SHV IRU ERWEHREHOWRBHHPSRRO URRI PHDVXUHYV DQG
DVVXPSWLRQV IRU URRI DUHD WERRS$ B BHR WRW WSKH/ LW HEHDS/ H G
SLWFK URRI

7TDEOH)LUVW &RVW 6XPPDU\ IRU &RRO 5RRI1V
6WHHBOGRSH IRZ60ORSH

6LQJ OXOWLII 6LQJ OXOWLII
)DPL EXLOG )DPLI EXLOC

,QFUHPHQWDO FRVW
RI URRI DUHD

6TXDUH IRRW RI URR
7TRWOHGUHPHQWORVW

2.4.3.2 Roof Insulation at Low -Slope Roof Replacement

, QFUHPHQWDO FRVWYV IRU WKLV PHDVXUH UHIOHFW WKH GLIIF
RQ DQ H[LVWQRIHORRRI ZLWK DQG ZLWKRXW DERYH URRI GHF
HVWLPDWHY ZHUH REWDLQHG IURP RQUOYIOHZ 8 WR GXKF WWDH\WVHKIR
7KH HVYWLPDWHG LQFUHPHQWDO FRVW XVHG LQ WKLV DQDO\V
ODWHULDO FRVWYV RI SHU VTXDUH IRRW RI URRI DUH EDV!
ODERU FRVW RI SHU VTXDUIDRRME EDVRRERI RY HRWWDN SRUR
URRILQJ FRQWUDFWRUV IRU LQVWDOODWLRQY ®R DHE R RHRIWVRR | ¢
7KH VWWHBBSH ODERU FRVWYV ZHUH URXJKO\ GRXEOHG WR EH F
ILIXUH

TDEOHWXPPDUL]HV WKH WRWDO FRVW IRILWHKIRXM2WIOH LDRL O\
SURWRW\SHY VRRIMKHRRZLQVXODWLRQ PHDVXUH DQG WKH D
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7TDEOH)LUVW &RVW 6XPPDBQORBH BRRI ,QVXODWLRQ
IRZ60ORSH

6LQJOH )I OXOWLIDPLO\ E

, QFUHPHQWDO FRVW SHU V°
6TXDUH IRRW RI URRI DUHD
7TRWODGUHPHQWORVMIUVW

,QFUHPHQWDO ODLQWHQDQFH DQG 5HSODFHPHQW &RVWYV

,QFUHPHQWDO PDLQWHQDQFH FRVW LV WKH LQFUHPHQWDO FI
SDUWV Rl WKH HTXLSPHQW DV ZHOO DV SHULRGLF PDLQWHQ|
RSHUDWLQJ UHODWLYHRW R UF XWKHBI @ \8 HSULIRFBVR FBQ D O\VLV  7KH
YDOXH RI HTXLSPHQW PDLQWHQDQFH FRVWV SHWFIHIUW ZDV F
GLVFRXQW UDWH G ZKLFK LV FRQVLVWHQW ZLWK WKH GLVF

7'9 7KH SUHVHQW YD GOQ¥H FRIRRODMMQ WK RWWERBXYUMWLQ WKH Q
FDOFXODWHG DV IROORZV

7 . ‘o co—Tefe'‘oe S .
ToefefZ"ffco—Fofeletl f Tof ...¢HGEE—T

2.4.4.1 Cool Roofs at Roof Replacement

SHVHDUFK EDVHG RQ FRQYHUVDWLRQV ZLWK VWDNHKROGHU\
ZDUUDQWLHWKDKWMRDVSKDOW VKLQJOHYVY KDYH D W\SLFDO OLIH
I[LIHWLPH GHSHQGY RQ WKH LQVWDOODWLRQ TXDOLW\ DV ZHC
WKLV DQDO\VLY DQ DYHUDJH OLIHWLPH RI \HDU ZKHDVVXPH:(
SUHVHQW YDOXHV RI WKH UHSODFHPHQW FRVWY DW \HDU D
LOQFUHPHQWDO LQVWDOOHG FRVW RI SHU VTXDUH IRRW &
SHULRG WKH URRI UHSODFHG DW \HDU KDV D UHPDLQLQJ Ol
YDOXH RI WKLV URRI LV FDOFXODWHG DQG VXEWUDFWHG IURI
SUHVHQW YDOXH RI WKH LQFUHPHQWDO FRVW IRU WKLV FRGF
IRRW 7DHEWHRU GHWDLOV

7TDEOH6WHHOGRSH &RRO 5RRI 6XPPDU\ RI 5SHSODFHPHQW &RVW

BWHBORSH $VS
6KLQJOH &RRC

,QFUHPHQWDO )LUVW &RVW VTXDUH
SUHVHQW 9DOXH RI SHSOBPHPHQW & VTXDUH
SUHVHQW 9DOXH RI 5SHPDLQLQJ 8VHI VTXDUH
TRWIUHVHQW 9DOXH RI&RVWHPHQWELC VTXDUH
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JRU WKN®ORIH FRRO URRI VXEPHDVXUH UHVHDUFK DQG LQWH
LQGLFDWHG WKDWVWRBHOURRRLY GREIHQGHQW RQ WKH LQVWL
VRXUFHYVY UHIHUHQFHG OLIHWLPHV RI XS WR \HDBWDI®RKH ERW
URRIV DQ H[SHFWHG XVHIXO OLIH RI \HDUV LV XVHG IRU Wi
WKH UHSODFHPHQW FRVWY DW \HDU DUH FDOFXODWHG DQG
FRVW RI VTXDUH IRRW 7KH WRWDO SUWRMWMQRWU YW IKX\H HRR GA
FKDQJH SURSRVDO LV SHD B KXRU H HR\RDAL OWH H

7TDEOH/RZ60ORSH &RRO 5RRI 6 XPPDU\ RI 5HSODFHPHQW &RVW

IRZ60ORSH ORG|
%LWXPHQ &RR

,QFUHPHQWDO )LUVW &RVW VTXDUH
SUHVHQW 9DOXH RI S HSODFHPHQW VTXDUH
TRWIUHVHQW 9DOXH RI&RVWHPHQW VTXDUH

2.4.4.2 Roof Insulation at Low -Slope Roof Replacement

7TKHUH DUH QR LQFUHPHQWDO PDLQWHQDQFH RU UHSODFHPH
PHDVXWH XODWLRQ KDV DQ H[SHFWHG XVHIXO OLIH RI \HD U’

&RVWHFWLYHQHVV

7KLY PHDVXUH SURSRVHV D SUHVFULSWLYH UHMXUBHRHQMG $
WR GHPRQVWUDWH WKDW WKH PHDVX\WHDUVSHRYRGHRIHB QDL ® KV

7KH (QHUJ\ &RPPLVVLRQ HVWDEOLVKHVY WKH SURFHGXUHYV IRL
7KH 6 WDWHZLGH &%$6( 7THDP FROODERUDWHG ZR@YIK Y® HUKD WRP
WKH PHWKRGRORJ\ LQ WKLY UHSRUW LV FRQVLVWHQW ZLWK \
ZHUH LQFOXGHG LQ WKH DQDO\VLVY 7KH LQFUHPHQWDO ILUVYV
FRVWYV RYHBHMWMKBHULRG RI DQDO\VLV ZHUH L QFRY\E H/® YLIQH 7
I[IURP HOHFWULFLW\ DQG QDWXUDO JDV VDYLQJV ZHUH DOVR L

'"HVLIJQ FRVWYVY ZHUH QRW LQFOXGHG QRU ZHUH WKH LQFUHPH
YHULILFDWLRQ

$FFRUGLQJ WR WKH (QHUJ\ &RPPLVVLRQYTV GHILQLWLRQV D P
EHQHVRRVW % & UDWLR LV JUHDWHU WKD@ E\ GKWL ®L& 1 DK |
FRVW EHQHILWY UHDOL]HG RYHU \HDUV E\ WKH WRWDO LQF
PDLQWHQDQFH FRVWV IRU \HDUV 7KH % & UDWLR ZDV FDOF
FRVW VDYLQJV

2.4.5.1 Cool Roofs at Roof Replacement

5HVXOWYV RXQERMAHLFWLYHQHVYV DQDO\VHY DWUHN BURXHQWH G
7DEOH
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JRU WKH VLQJOH IDWK®\ SWRSRRNHBRISH FRR ® HUIR\WRX UMK E D Y HV
PRQH\ RYHU\MIX${ SHULRG RI DQDO\VLY UHODWL Y& MPRDWHKH HI[L
=RQHV DQGRU VLQJOH IDPLO\ EXLOGLQJV DQG DQG IR
7KH ORZRSH VXEPHDNYUPRQH\ RYHDUNVEKHULRG RI DQDO\VLV U]
WKH H[LVWLQJ BRQBERGRQV LOQVKUB®GKRU VLQJOH IDPLO\
EXLOGL®JV DQWKURXJK DQG IRU PXOWLIDPLO\ EXLOGLQJ

7TDEOH 6 WHHBR &RRO 5SRRIHDU &RMWWLYHQHVYV 6XPPDU\ 3HU +I
*6LQJOH )DPLO\ $OWHUDWLRQV

%HQH &RV

&OLPD 7'9 (QHUJ\ &RVW € 7RWDO ,QFUH  %HQ HWI

=RQH 2WKHU 39 &) &RVA  &RVW 5

39 39

1% 13 1%
1$ 1% 1%
1$ 1% 1%
1% 1% 1%
1% 1% 1%
1$ 1% 1%

D %HQHILWV 7'9 (QHUJ\ &RVW 6DYLQJIWHQRWKHW LIPFODXCLH IW HQHUJ\ FRV
RYHU WKH SHULRERUDQD@YLYRQPHQWDO (FRQRWKFW VDYLQJV DUH
GLVFRXQWHG DW BLUHDOWQRPLQBGIUFHQW UDWH LIVFKHP BOWDG LQUWV M
FRVW VDYLQJV LI SURSRVHG ILUVW FRVW LV OHVV WKDQ FXUUHQW ILU
VDYLQJV LI 39 Rl SURSRVHG PDLQWHQDQFH FRVWV LV OHVV WKDQ 39 R

E &RVWV 7RWDO ,QFUHPHQWD Q& BVMWHIQIF ORGKH® RRNMHQWDO HTXLSPH
DQG PDLQWHQDQFH FRVWYV RYHU WKH SHULRG RI DQDO\VLV &RVWV DL
DGMXVWHG SHUFHQW UDWH DQG LI 39 RIJYUBRIRH & PDQ BW HRQ FX RN I
PDLQWHQDQFH FRVWV ,I LQFUHPHQWDO PDLQWHQDQFH FRVW LV QHJD
WKHUH DUH QR WRWDO LQFUHPHQWDO 39 FRVWV WKH % & UDWLR LV L
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7TDEOH 6 WHGHBR IRRO PRRHDU &RMWWLYHQHVY 6XPPDU\ 3HU +I
+/RZ5LVH *DUGHQ OXOWLIDPLO\

%HQH &RV
&OLPLC  7'9 (QHUJ\ &RVW ¢ 7RWDO ,QFUH %HQ HWI
=RQH 2WKHU 39 & &RVA &RVW 5
39 39
19 1% 1%
1% 1% 1%
19 1% 1%
19 1% 1%
1% 1% 1%
1% 1% 1%

D %HQHILWV 7'9 (QHUJ\ &RVW 6DYLQ%HQ BWKNHW LIPFOXGLH IW HQHUJ\ FRV
RYHU WKH SHULR@RUDQD@YLYRQPHQWDO (FRQRWKF\W VDYLQJV DUH
GLVFRXQWHG DW BLLHDOWQRPLQI®GIUFHQW UDWH 2WKHU 39 VDYLQJV |
FRVW VDYLQJV LI SURSRVHG ILUVW FRVW LV OHVV WKDQ FXUUHQW ILU
VDYLQJV LI 39 RI SURSRVHG PDLQWHQDQFH FRVWYV LVVWHVV WKDQ 39 F

E &RVWV 7RWDO ,QFUHPHQWDC&BRVMWHIQQF ORGMNH® RRNMH/QWDO HTXLSPH
DQG PDLQWHQDQFH FRVWV RYHU WKH SHULRG RI DQDO\VLV &RVWV DL
DGMXVWHG SHUFHQW UDWH DQG LI 3WRILYURSFOMIGUPD KQ W H3® DR FAHX
PDLQWHQDQFH FRVWV ,I LQFUHPHQWDO PDLQWHQDQFH FRVW LV QHJD
WKHUH DUH QR WRWDO LQFUHPWERD® 3D WRRWW MK HQLWOIHILW

7TDEOH /RZ0R&RRO 5RRHDU &8RMWFWLYHQHVV 6XPPDW\ 3HU +R
6LQJOH )DPLO\ $SOWHUDWLRQV

%HQH &RV
&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWIE
=RQH 2WKHU 39 &1 &R W &RVW 5
39 39
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%HQH &RV
&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWILE

=RQH 2WKHU 39 &1 & R W &RVW 5
39 39
1% 189 19
1% 18 1%

D %HQHILWV 7'9 (QHUJ\ &RVW 6DYLQJIV% HRQWKHW\BILOGBIXGHV7'9 HQHUJ\ F
VDYLQJV RYHU WKH SHQHRG\RI (RERORQAAHQWDO (FRQRWKHW
VDYLQJV DUH GLVFRXQW HA @M MVEHRIFH QQRR RIDADHD 2WKHU 39 VDYLQJV |
LQFUHPHQRRDONI VDWYWQJV LI SURSRVHG ILUVW FRVW LV3OHVV WKDQ FXL
PDLQWHQDQFH FRVW VDYLQJV LI 39 Rl SURSRVHG PDLQWHQDQFH FRVW
PDLQWHQDQFH FRVWYV

E &RVWV 7RWDO ,QFUHPHQWDO 38R WHQLVD BPOXEHG GQRWMPAHQWDO HTXLSP
UHSODFHPHQW DQG PDLQWHQDQFH FRVWV RYHU WKH SHULRG RI DQDC
LQIODWMXYWHGBFHQW UDWH DQG LI 39 Rl SURSRVHG PDLQWHQDQFH FI
FXUUHQW PDLQWHQR®BHFRYWNO PDLQWHQDQFH FRVW LV QHJDWLYH
EHQHILW ,I WKHUH DUH QR WRWDO LQFUHPHQWDO 39 FRVWV WKH % &

7TDEOH /RZ0R&RRO 5RRHDU &8RMWWLYHQHVYV 6XPPDW\ 3HU +R
IRZ5LVH *DUGHQ OXOWLIDPLO\

%HQH &RV
&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWIE
=RQH 2WKHU 39 &1 & R WA &RVW 5
39 39

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



%HQH &RV

&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWILE
=RQH 2WKHU 39 &1 & R WA &RVW 5
39 39
1$ 19 1%
13 1$ 19

D %HQHILWV 7'9 (QHDNL&RVW 2WKHU 3% BRHLRWY LQFOXGH 7'9 HQHUJ\ F
VDYLQJV RYHU WKH SHQHRG\RI (REDORQARAHQWDO (FRQRWKHW
VDYLQJV DUH GLVFRXQW HA @M MVEIHRIFH CONRMKWDWD 39 VDYLQJV LQFOXGH
LQFUHPHQRRDONI VDWYWQJV LI SURSRVHG ILUVW FRVW LV3OHVV WKDQ FXL
PDLQWHQDQFH FRVW VDYLQJV LI 39 Rl SURSRVHG PDLQWHQDQFH FRVW
PDLQWHQDQFH FRVWV

E &RVWV 7RWDODQRUHPH@DW 9D RRNVWERWVWOXGH LQFUHPHQWDO HTXLS!
UHSODFHPHQW DQG PDLQWHQDQFH FRVWYV RYHU WKH SHULRG RI DQDC
LQIODWMXYWHGBFHQW UDWH DQG LI 39 Rl SURSRVHG PDLQWHQDQFH FI
FXUUHQW PDLQWHQDQFH FRVWV ,I LQFUHPHQWDO PDLQWHQDQFH FRV\
EHQHILW ,I WKHUH DUH QR WRW B® Q BFRRRAVEE YWR @ \3 & FIR\DW W HW K H

2.4.5.2 Roof Insulation at Low -Slope Roof Replacement

SHVXOWYV RK@LKMHSRNFAWLYHQHVYV DQDO\VHYD DQUHN BURXHQWH G
7DEOH 7KMH VDYLQJV ILIJXUHV DUH UHODWLYH WRNDVQ FHRW WL Q
URRI LQVXODWLRQ $$\S8&W @GGMFKNVWI ® HRVXUHY ZHUH HYDOXD
D EBOLQH ZLWK ERGVELRQVXODWLRQ $GGLWLRQDO DQDO\VLV |
L@SSHQGL]J ,

JRU WKH VLQDQB MFA\GIURWIRAU\SH W K/EKPEADR/SPRMHEGDYHY PRQH!
RYHU WKWHOU SHULRG RI DQDO\VLY UHODW L W WPRBMWMKHHVH[LV WL
DQG WKURXJIK
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7TDEOH /RZO0ORSH 5RRI ,QVXODWLE®OMWWWLYHQHVW KRPDU
+RPH6LQJOH )DPLO\ $SOWHUDWLRQV

%HQH &RV
&OLPL 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWIE
=RQH 2WKHU 39 6 &R \A &RVW 5
39 39

D %HQHILWV 7'9 (QHUJ\ &RVW 6DYLQJIV% HRQWKHWBLOGBYKGH7'9 HQHUJ\ F
VDYLQJV RYHU WKH SHQHRIG\RI (RFDORQARHQWDO (FRQRWKFW
VDYLQJV DUH GLVFRXQW HGA @M DVEIHRIFH QR RIDQDHD 2WKHU 39 VDYLQJV |
LQFUHPHQRRDONI VDWYWQJIV LI SURSRVHG ILUVW FRVW LV3OHVV WKDQ FXL
PDLQWHQDQFH FRVW VDYLQJV LI 39 RRSWRSIRVEBVADWEWE BD QA FXUU F
PDLQWHQDQFH FRVWYV

E &RVWV 7RWDO ,QFUHPHQWDO 38RNWQ W QFDOO0GHS LAQRFWWPHQWDO HTXLS!
UHSODFHPHQW DQG PDLQWHQDQFH FRVWVY RYHU WKH SHULRG RI DQDC
LQIODWMXYWHGBFHQW UDWH DQG LI 39 RI SURSRVHG PDLQWHQDQFH FlI
FXUUHQW PDLQWHQDQFH FRVWV ,I LQFUHPHQWDO PDLQWHQDQFH FRYV
EHQHILW ,I WKHUH DUH QR WRWDO LQFUHPHQWDO 39 FRVWV WKH % &

7TDEOH /RZ0RSH 5RRI ,QVXOIDWLE&@®@QMWWLYHQHVY 6XPPDU\ 3HU
+RPH/RZ5LVH *DUGHQ OXOWLIDPLO\

%HQH &RV
&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWIE
=RQH 2WKHU 39 &1 & R WA &RVW 5
39 39
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%HQH &RV

&OLPLC 7'9 (QHUJ\ &RVW ¢ 7TRWDO ,QFUH % H Q HWILE
=RQH 2WKHU 39 &1 & R WA &RVW 5
39 39

D

%HQHILWY 7'9 (QHUJ\ &RVW 6DYLQJIV%RQWKHWBI @BYIXKGHV7'9 HQHUJ\ F
VDYLQJV RYHU WKH SHQHRG\RI (RERORQAAHQWDO (FRQRWKHW

VDYLQJV DUH GLVFRXQW HA @M MVEHRIFH QQRR RIDADHD 2WKHU 39 VDYLQJV |
LQFUHPHQRRVWINVDYWQJV LI SURSRVHG ILUVW FRVW LV3®OHVV WKDQ FXL
PDLQWHQDQFH FRVW VDYLQJV LI 38 RRSWRSRVEBVRDWEWE BDQRFE FXUUFL
PDLQWHQDQFH FRVWV

&RVWV 7RWDO ,QFUHPHQWDO 3&RNWQ W QFDOO0GHS LOFFWWPHQWDO HTXLS!
UHSODFHPHQW DQG PDLQWHQDQFH FRVWYV RYHU WKH SHULRG RI DQDC
LQIODWMXYWHGBFHQW UDWH DQG LI 39 Rl SURSRVHG PDLQWHQDQFH FI
FXUUHQW PDLQWHQDQFH FRVWV ,I LQFUHPHQWDO PDLQWHQDQFH FRYV
EHQHILW ,I WKHUH DUH QR WRWDO LQFUHPHQWDO 39 FRVWV WKH % &

)LUMMDU 6WDWHZLGH ,PSDFWYV
6WDWHZLGH (QHUJ\ DQG (QHUJ\ &RVW 6DYLQJV

7KH 6WDWHZLGH EBB®FXIODRV HE DVKWWDUWAEZ ULBH QBYLQJV
FRQVWUKFRX.RWLSO\DQILWKWHDYHQ JVS ZHKVIFRQVDMGE LQ 6HFWLRQ
E\DVVXPSWLRQV DERXW WKH SHUFHQWZIRXEMI HEDWWEOE EXLO
WKH SURSRVHGYARDGHHZAKEW L QJ ERXLIOFIL\QN LRUYBIYWHG LQ
$SSHQGLIW DUH WKH 6WDWHZLGH &$6( 7THDPfV DVVXPSWLRQV
H[LVWLQJ EXLORNEE \L MSKOOPWHG E\ WKH SUR SHR DI EX IFADG PO\
W\SH
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7KH INHPW HQHUJ\ LPSDFWV UHPDWHNY G QXD W KD YLLLWW IURP DO (
WKDW ZHUH FRPSOHWHGRQ HQHUKHFRVW VDYLQJV UHSUHVHC
FRVW VDYLQJV RY HWH DUK 1D GIIMONVUW SHELBE VXYL WD WWW LP DV
GR QRW WDNH QDWXUDOO\ RFEXUULQJ PDUNHW DGRSWLRQ R

7TDHO WKURMIKOHKUHVHQW WRH MWOBWHZLGH HQHUJ\ DQG HQH
VDYLQJV E\ FOLPDWH J]RQH

7TDEHO 6WHHBHORSH &RROWRWHZLGHD@G WQHUJ\ &RVW ,PSDFWYV

6WDWHZLEBW )L U\ <HEC
%XLOGLQI )\ uwp )Lugng <HE 3UHVI
PSDFWH 1D WX 9D O X
&OLPl 3y rRsSRVHG & (OHFWUL (OHFW *D\ HUJ\ &
RO} 6DYLC 'HPDQ o> (QGDYL
LQ s:K  5HGXFV . 5
VLQJOH IC 0. PLOC PLOOLR!
PXOWLIDEQIO © WKHU 39

1% 18 13 13 1%

1% 13 13 13 1%

1% 18 13 13 1%

1% 13 13 13 1%

1% 13 13 13 1%

1% 13 13 13 1%

1% 13 13 13 1%

1% 13 18 13 1%

1% 13 13 13 1%

1% 13 13 13 1%

1% 13 13 13 1%

1% 18 18 13 1%

7278/

D JLWWHDU VvVDYLQJV IURP DOO EXLOGLQJY FRPSOHWHG VWDWHZLGH LQ
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7TDEOH/RZ60ORSH &RROWMRWRHZLGHD@GB WQHUJI\ &RVW ,PSDFWYV
6WDWH

(ILVWLQJ % J)LUYWE )LUVWE SUH
6WRFANSDFV )LUYWD 3HD ~1DWX NS
&OLPI E\ 3URSR (OHFWL (OHFW DV (GHUI\ &
RO} &KDQJH LQ  6DYLC 'HPDQ 6DYLC by L¢
VLQJOH IC K SHE&FWIL - PLOC o) oo R
PXOWLIL 0:  WKHU o
XQL!

1% 13 1% 13 13

18 18 18 1% 13

1% 1% 1% 13 13

1% 1% 1% 13 13

18 18 18 13 13

18 18 18 13 13

727%/
D J)LWWHDU VDYLQJV IURP DOO EXLOGLQJY FRPSOHWHG VWDWHZLGH LQ

7DEOH/RZ60ORSH 5RRI ,QVXODWER® &R ROGHRDEIG QH U J\
&RVW ,PSDFWV

6WDWHZLGBW JLUVWE e PR
YL U\ <HEC 3UHVI
%XLOGLQJ “HD 3HD | 5\ x 9D O X
&OLP| ,PSDFWHG E\ 31 (OHFW *
ot &KDQJHLQ(OHFWL "HPDO DV (QHUJ\ &
VLQJOH IC GQnECSHGXFV 65:52 PLZ%{ES
PXOWLIDPKDO®G 0: WKHU 39
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YL U\ <HEC

6WDWHEZLSBW yLuy JLU¥WE <HLC 3UHV
%XLOGLQJ “HD 3HD .\ x 9D O X
&OLP| ,PSDFWHG E\ 31 (OHFW *
=RQF &kpQJdH Lq (OHFWL % ppq 0 R
= 6DYLC 6DYLC 6DYLC
VLQJOH ILC XK SHGXFV PLOC PLOOLR(
PXOWLIDPKDO®G 0: WKHU 39
1$ 18 18 19 13
1% 1$ 1$ 18 13
1% 1% 1% 13 L%
1$ 18 18 19 13
727%/

D J)LWWHDU VvVDYLQJV IURP DOO EXLOGLQJY FRPSOHWHG VWDWHZLGH LQ

6WDWHZLGH *UHHQKRXVH *DV *+* (PLVVLRQV 5HGXFWLR

7KH 6WDWHZLGH &PEAFMXHLIIPNHG DYRLGHG *+* HPLVVLRQV DVVX
HPLVVLRQV IDFWRUV8QSMWHGLEMEDMHWKBYLURQPHQWDO 3URW
(3$ (PLVVLRQV *HQHUDWLRQ 5HDARDB BB W H, QM5 .J'U D RIHHBUIH
(OHFWULFLW\ &RRU&DQDMIER BRXQNXEUHILRQ 7KH HOHFWU
HPLVVLRQ IDFWRU UHSUHVHQWY VDYLQJV IURP DYRLGHG HOH
WKH *+* LPSDFWV LI WK5NO\WHYDIE PHH BRVYWNREBLR 6WDQGDUG JI
SHUFHQW UHQHZDEOH HOHFWUS$¥RWGCHEGHUBWLROLEQYV IURP

9:KHQ HYDOXDWLQJ WKH LPSDFW RI LQFUHDVLQJ WKH 5HQHZDEOH 3RUWIR
UHQHZDEOHV E\ WR  SHUFHQW KBHD@HZIREBQHN MU 5HVRXUFHV %RDUG

SXEOLVKHG GDWD RQ H[SHFWHG DLU SROOXWLRQ HPLVVLRQV IRU YDULRX\
&$5% 7KH LQFUHPHQWDO HPLVVLRQV ZHUH FDOFXODWHG E\ GLYLGLQJ
HPLVVLRQW&H5UKWEK DQG ORZ JHQHWD VELRMKHRGHIFRBEYHQFH EHWZHHQ WRWD
JHQHUDWHG LQ WKRVH WZR VFHQDULRYV
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JDV VDYLQJV DWWULEXWDEOH WHE V&K UHFHVF R/W K FHOWKRDZAH ™M W
DUH FDOFXODWHG XVLQJHFLUVNMBRGQEBEDRWRSVODSVLRQ RI $LU
3ROOXWDQW (PLVVLRQU¥HI®HEWRQUGIIRYIDGGLWLRQDO GHWDLOV
PHWKRGRORJ\ XVHG WR FDOEXODWH *+* HPLVVLRQ

7TDEOHSUHVHQWY WKH HMNWUMADWVMRHGHGUMW HPLVVLRQV RI WKH
FRGH FKDQJH 'MWYWWUWKHPLVVLRQV RPRIHWULF WRQV RI FDUER
GR[LGH HTXLYDOYHARR/@LVWHZRXOG EH DYRLGHG

7TDEOH )LUVYWOU 6WDWHZLGH *+* (PLVVLRQV ,PSDFWYV
SHGXF

SHGXFHG . 7RW

(PLVVLF 1DWX 5HGXF

(OHFW L IUR *leégtvm;; &2 H

OHDVX!l 6DYLO® (OHFWLl 6DYLO® WM/GDYP(PLVVLW<

*: K\U 6DYL® PLOO OHW OHW! !

OHWURRQ WHUWP\U 7R0O0 7RQt

&2 H 22 H &2 H
&RRO 5]
BWHHS
6ORSH
&RRO 5]
/IRZ6OR ¢

5RRI

,QVXOD
/IRZ6OR S

D J)LUMDU VDYLQJV IURP DOO EXLOGLQJY FRPSOHWHG VWDWHZLGH LQ
E $VVXPHV WKHQURBPIRVVLRQ IDFM&ERUV*:K DQG 07&2 HPLO ONIRQPV

6WDWHZLGBV.BWMHIDFWYV
7KH SURSRNEHPGI D VXRIHQEBW UHVXOW LQ ZDWHU VDYLQJV

6WDWHZDWHULDO ,PSDFWYV

7KH SURSRVHG V XERPHDE/W UHWKSDWF WPKRIQXVH RI WR[LF RU HQ't
LQWH@DMYHU LD O

2WKHU (@RHUJPSDFWV

2.5.5.1 Cool Roofs at Roof Replacement

7KHB 6 (33UHFRJQL]JHYV FRRO URRIV DV DQ LPSRUWDQW FRPSRQ
KHDW LVODQGLMHEGFBMWDWHY (QYLURQPHQWD O $3WU B VWHIFAX DRWQ
FRRO URRIV KHOS WR UHGXIEW\ W KN XHM DWHKDIVHE HET XUEDQ K|
7KH XUEDQ KHDW LVODQG HIIHEFW UHIHUV WR WKH WHQGHQF\
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HQYLURQPHQWY WR H[SHULHQFH KLJKHU WHPSHUDWXUHV WK
LVODQG HIIHFW FDQ FDXVH GD\W IDRUHH B\ R\SRH U Q FXBUIHEH LI\ X U E
QLIJKWWLPH WHPSHUDWXUBWEODW IPYXHFKVBWXUURXQGLQJ UXU
+LEEDUG HW DKHVH KLJKHU WHPSHUDWXUHV 3«PRGLI\ ORFD
LPSOLFDWLRQV IRU UHFIOR®@DW D GED@REDBUEDQ V\VWHPV DIII
FOLPDWH DWWULEXWHY LQFOXGLQJ WHPSHUDWXUH UDLQIDC
SUHFLSLWDWLRQ VQR Z{DEED DX GHWRRGILWIRQDOO\ KHDW L\
GLEWO\ DVVRFLDWHG ZLWK LPSDFWV WR KXPDQ KHDOWK ZLW
WKH HOGHUO\ LQILUP DQG HFRQRPLFDOO\ GLVDGYDQWDJHG
RI ULVN IURP KHDW LVODQGVY FRPSDUSIGLWRGVEWDIWBWUDO SF
(QYLURQPHQWDO 3URWHFWEKRY HIHYRY LOFOXGH SURORQJHG
KLJK WHPSHUDWXUHY DQG DLU SREOTN®LRIGQHV IKEER GFD®\QJBR
H[DFHUEDW H S\ W/HFRD6WDWH\D QQ¥URWBAPWQRQ $JHQF)\ D

,Q DGGLWLRQ WR WKH PLWLIJDWLRQ RI XUEDQ KHDW LVODQGV
IRUFLQJ DVVRFLDWHG ZLWK JOREDO ZDUPLQJ 6KRUWZDYH VF
UHIOHFWHG E\ WKH VXUIDFHV VZKWW Lo FRW AN YLHQ WR HRURIQ W/ E
DEVRUEHG LV FRQYHUWHG WR KHDW DQG UHOHDVHG EDFN LQ
UDGLDWLRQ ZKHUH LW FDQ EH DEVRUEHG E\ DWPRVSKHULF *
GLR[LGH UHVXOWLQJ LQ DWPRVSKHULP SRWBLMVYXYXUHA B WDPN QUK HD
(DUWKSYV VXUIDFH 6KRUWZDYH HQHUJ\ WKDW LV UHIOHFWHG
(DUWKYVY DWPRVSKHUH ZLWK PLQLPDO DEVRUSWLRQ DQG LV L
DWPRVSKHULERBRWRKL&D UWPOONLK 2 |&IAAH%\ UHIOHFWLQJ VKRUWZD
UDGLDWLRQ IURP D URRIYV VXUIDFH FRRO URRILQJ LV UHVSF
DWPRVSKHULF IRUFRRO WRBOA QRERXQWHUSDUWYV

2.5.5.2 Roof Insulation at Low -Slope Roof Replacement

$GGLQJ URRI LYYNBDDMWORQWR XQLQVXODWHG RU PLQLPDOO\ L
FDQ JUHDWO\ LQFUHDVH REFXSDQW FRPIRUW GXULQJ ERWK W
UDGLDQW WHPSHUDWKKMPMSHEDWXUH RI DQ LPDJLQDU\ LVRWKH
HQFORVXUH LQ ZKLFK DIQ[REBF® $HD QWK Z RD®E DPRXQW RI KHDW
DV LQ WKH D¥@QXBOPQRQYLEGRHBBHQW 057 LV D NH\ LQGLFDWRL
WKHUPDO FRPIRUW LQ D EXW RHG LHFEWD R G| BIFSIUWMPEMUDW X UH V
RFFXSDQW ERPDRAIRW GD\ VXUIDFHV Rl XQLQVXODWHG RU PLC
DVVHPEZROH&/OYH D KLJKHU VXUIDFH WHPSHUDWXUH WKDQ D K
FRQWULEXWLQJ WR D KLJKHU 057 Rl WKH VSDFH (YHQ WKRXJ
RSHUDWLQJ BVDH)GH¥FKMHHLQGRRU DLU WHPSHUDWXUH LQ WKH
RFEFXSDQW PD\ VWLOO EH XQFRPIRUWDEOH DV D UHVXOW RI W
DVVHPEOLHV LQ D VSDFH DUH ZHOO LQVXODWHG WKH 057 LV
WHPSHUDWKQH WWHVMBBWHU RFFXSDQW FRPIRUW
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SURSRVHG 5HYLVLRQV WR &RGH /DQJXDJH

*XLGH WR ODUNXS /DQJXDJH

7KH SURSRVHG FKDQJHV WR WKH VWDQGDUGY 5HIHUHQFH $S
SHIHUHQFH ODQXDOV DUH SURYLGHG EHORZ &KDQJHV WR WK

ZLW KXELHEH UOQBZ QID Q J X DN U DIQHEW B RDKHIKIVR Q V

6WDQGDUGYV

6(&7,21 +(1(5*< ()),&,(1&< 67%$1'$5'6 )25 $'',7,216 $1'
$/7(5$7,216 72 (;,67,1* /2:6( 5(6,'(17,%$/ %8,/',1*6

(b) Alterations. Alterations to existing low-rise residential buildings or alterations in
conjunction with a change in building occupancy to a low-rise residential occupancy
shall meet either Item 1 or 2 below.

1. Prescriptive approach. The altered component and any newly installed
equipment serving the alteration shall meet the applicable requirements of
Sections 110.0 through 110.9 and all applicable requirements of Section 150.0(a)
through (I); 150.0(m)1 through 150.0 (m)10, Section 150.0(0) through (q); and

I. Roofs. Replacements of the exterior surface of existing roofs, including
adding a new surface layer on top of the existing exterior surface, shall meet
the requirements of Section 110.8 and the applicable requirements of
Subsections i and ii where more than 50 percent of the roof is being replaced.

i. Lowe-rise residential buildings with steep-sloped roofs shall meet the

following:

New roofing products-in Climate Zones 4 and 810 through 15 for single
family buildings and Climate Zones 2, 4, and 8 through 15 for multifamily
buildings shall have a minimum aged solar reflectance of 0.20 and a
minimum thermal emittance of 0.75, or a minimum SRI of 16.

EXCEPTION 1 TO 150.2(b)1li: The following shall be considered
equivalent to Subsection i:

ad. Buildings with ceiling assemblies with a U-factor lower than or equal

to 0.025 or that are insulated with at least R-38 ceiling insulation_in an
attic; or
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be.Buildings with a radiant barrier in the attic, where the radiant barrier is
not installed directly above spaced sheathing, meeting the
requirements of Section 150.1(c)2; or

cf. Buildings that have no ducts in the attic in Climate Zones 2, 4, 9, 10,
12, and 14; or

dg. Ir-Climate-Zones-10-15; Buildings with R-2-or greater continuous
insulation above or below the roof deck.

EXCEPTION 2 to Section 150.2(b)1li: Roof area covered by building
integrated photovoltaic panels or building integrated solar thermal
panels are not required to meet the minimum requirements for solar
reflectance, thermal emittance, or SRI.

ii. Low-rise residential buildings with low-sloped roofs shall meet the
following:

a. New roofing products Lew-sleped-roofs in Climate Zones 4, and 613
and through 15 in single family buildings and Climate Zones 2, 4, and 6
through 15 in multifamily buildings shall have a 3-year aged solar
reflectance equal or greater than 0.63 and a thermal emittance equal
or greater than 0.75, or a minimum SRI of 75.

: 21 " i I il
S

EXCEPTION 12 to Section 150.2(b)1lii a: The aged solar reflectance
can be met by using insulation at the roof deck specified in TABLE

150.2-B.
TABLE 150.2-B AGED SOLAR REFLECTANCE INSULATION TRADE OFF TABLE
Roof Deck Roof Deck
Minimum Continuous Continuous
Aged Solar Insulation R - | Aged-Selar- | Insulation R -
Rgﬂectance value Reflectance- | value (Climate
(Climate Zones 2, 4, 8-
Zones 6-7) 15)
0-620.60 2 0440490 1216
0.59-0.55 4 0.39-0.35 1618
0.54-0.50 6 0-34-0-30 20
0-49-0.45 8 0.29-0.25 2422
Mo 10 24
requirement

EXCEPTION 2 to Section 150.2(b)1liia: Roof area covered by
building integrated photovoltaic panels or building integrated solar
thermal panels are not required to meet the minimum requirements for
solar reflectance, thermal emittance, or SRI.
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b. Roofs shall be insulated to the levels specified in TABLE 150.2-C.

TABLE 150.2-C INSULATION REQUIREMENTS FOR ROOF
ALTERATIONS

. Continuous Roof

Climate .

m Insulation Assembly
_ R-value U-factor
3,57 NR NR

1,2, 4, 8-

16 R-14 0.039

EXCEPTION to Section 150.2(b)1liib:

L ([LVWLOQJ URRIWRULWKBWHU FROWLOXRXV LQVXOD
EHORZ WKH URRI GHFN RU

LL(ILVWLQJ URRIV ZLWKDFRWBVYVOREWY WKDQ RU HTX
RU WKDW DUH LOVXODWHG X0 WW IIRWR O ) DWKH5
FDYLW\ LO &OLPDWH =RQHV DOG WKURXJK
EXLOGLQJV DOG &0LPDWH =RQHV WKURXJ|
PXOWLIDPLO\ EXLOGLQJV RU

LLZKH FROWLOXRXV LOVXODWLROQ UHRIDUHAHQWYV S
UHGXFHG ZKRHEH WKIHOURPROQRELWLRQYVY DUH PHW

OHFKDOQLFDO HTXLSPHOW LV ORFDWHG RQ WK
WHPSRUDULO\ GLVFROQOHFWHG DQG OLIWHG I
UHSODFHPHOW DOG WKH DGGLWLRQ RI LQV X

& ZRXO0G UHGXFH WKH KHLIJKWRIWKM WKH
WRS RI WKH EDVH IODVKLOJ WR OHVV WKDQ \
&DOLIRUQLD SHVLGHOWLDO &RGH 6HFWLRQ 5

SHSODFHG URRILOJ DEXWYV VLGHZDOO RU SDI
DGGLWLROQ RI LOVXODWLROQ JHERXIOUHG E\ 7DE
UHGXFH WKH KHLIKWXUWBPHWR WRKRIWRS RI \
IODVKLOJ WR OHVV WKDOQ WKDW DOORZHG E\
SHVLGHOWLDO &RGH 6HFWLRQ 5 SURYLGHC(
FROGLWLRQV DSSO\

D 7KH VLGHZDOO RU SDUDSHW ZDOOV DUH
HIWHULRU FODGGLQJ PDWRIWIQDO RWKHU
FRYHULQJ PHPEUDOQH PDWHULDO DQG

E 7KH VLGHZDOO RU SDUDSHW ZDOOV KDY}
PDWHULDO WKDW PXVW EH UHPRYHG WR
FRYHULQJ PHPEUDOQH WR PDLOWDLQ WKH
IODVKLOJ KHLIJKW DQG

F 7KH UDWLR RI WKH UHSODEKGDIRRI DUHL
GLPHOVLRQ RI DIITHEWHG VLGHZDOO RU S
WKDQ VTXDUH ITHHW SHU OLQHDU IRRW
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LY KHUH LOFUHDVLOQJ WKH WKLENQHVYVY RI DERYH GH
UHVXOW LQ H[LVWLOJ HIWHULRU ZDOO RSHQLQJV
ZLWK WKH &DOHIRWDDO &8RGHG LOFUHDVHG LQVXOI
PD[LPXP HIWHOW IHDVLEOH VKDOO EH FRQVLGHUL}
6HFWLRQ RU

Y 7TDSHUHG LOVXODWLRQ PD\ EH XVHG ZKLFK KDV D
WKDQ WKDW SUHVFULEHG DW WKH GUDLOWDQG R
WKH WKLENQHVY RI LOVXODWLRO LV LOFUHDVHG
VR WKDW WKH DYHUDJH WKHUPDO UHVLVWDQFH H
UHTXLUHG YDOXH

SHIHUHQFH $SSHQGLFHYV
7KHUH DUH QR SURSRVHG FKDQJHV WR WKH 5HIHUHQFH $SSH

$&0 5HIHUHQFH 0ODQXDO
B3URSRVHG 6WDQGDUG DQG 5HIHUHQFH '"HVLJQ

7DEOH.Q 6HFWLR@RXQBHG WR EH UHYLVHG WR UHIOHFW WKH
IRU FRRO URRDBOB ORRI LQVXODWLRQ 5HYLVHG5®RRQJIXDJIH L
'HFN ,QVXODWBGRIGNEZRREH LRI RIOWHHBUDWLRQV WR FRUUHFW
EHWZHHQ 7DEOH DQ& L7® BVKH 6 WD BEBUQGIRSW HX UW K H U
GHWDLOV

$GGLWLRQV $OWHUDWLRQV
SRRI &HLOLQJV
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7TDEOHS$GGLEWIWDQ GDUG '"HYRRQVIRHLOLQJV

Proposed Standard Design Based on Proposed Duct System Status
Design $GG | Add>300ft2 | Addition> 700 | Altered Verifie
Roof/Ceiling 300ft2 | DQG ” [ ft2 d
Types Altere
d
Roof Deck NR NR CZ4,8-16 =R- | NR Existi
Insulation 19 (single- CZ 4,8-16 = ng
(below-deck, family) R-19 {single-
where Cz8,9, 11-15 | famihy
required) =R19,CZ 10, |CZ8-9-11-15
16 = R13 =R19,-CZ10;
(multifamily) 16=R13
nultifamily
Roofing CZ 4, 8-15106-
Surface 15 (single
(Cool Roof) CZ 10-15 CZ 10-15 family)
Steep- Slope =0.20 =0.20 Cz2,4,8-15 Existi
NR Reflectance, Reflectance, (multifamily) n
>0.75 >0.75 >0.20 g
Emittance Emittance Reflectance
>0.75
Emittance
Roofing CZ 4, 6-1513;
Surface 15 (single
(Cool Roof) Cz 13,15 Cz 13,15 family)
Low- Slope >0.63 >0.63 Cz2,4,8-15 Existi
NR Reflectance, Reflectance, (multifamily) n
>0.75 >0.75 >0.63 9
Emittance Emittance Reflectance
=0.75
Emittance
Above Deck Cz1,2 4,8-
Insulation 16 Existi
Low-Slope NR NR NR R-14 ng
continuous
7KH IROORZLQJ ODQJXDJH LQ VXEVHFWLRQ VSHFLILF WF

VSDFHG VKHDWKLQJ LV QRW LPWHPHQWHG LQ &% (&&

SDGLDQW BPDHULHHWE WR UHGXFH KHDW IORZ DW WKH ERWWRP
$ HPLWWDQFH LV PRGHOHG DW WKH ERWWRP VXUIDFH RI \

XVHG

, QR UDGLDQW EDUULHU LV XVHG WKH YDOXOHBRGHOFL

RYHU H[LVWLQJ VNLS VKHDWKLQJ LQ D UHURRILQJ DSSOLFDW
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7KH 6WDWHZLGH &$6( 7HDP LV QRW UHFRPPHQGLQJ DQ\ FKDQ
0DQXDO ODQJXDJH UHODWHG WR UDGLDQW EDUULHUV EXW GI
DGGHG WR WRW LR ¥WUHKPEO\ IRU $WWLF 5RRIV WKDW DOORZ
UDGLDQW EDUULHU LV LQVWDOOHG RYHU H[LVWLQJ VSDFHG \
FKHFNHG WKH UDGLDQW EDUULHU ZRXOG EH PRGHOHG ZLWK |

&RPSOLDQRDONQ

&KDSWHU RI WKH 5HVLGHQW ZRG G®RIFS OLR EHHHFWLREG 6
KDWYV 1HZ LQ WKH (QOPQBHFWDRRADYBEORGWHUDWLRQV
ZRXQBHG WR EH XSGDWHG WR GHVFULEH WKH SURSRVHG FRC

&RPSOLDRFXPHW®QW

&RPSOLDQFH GRFXBHQWV &) 5$/7 ( &) 58/7 ( DI 5

(19 (ZRXQBHG WR EH ILRHQHZHFERPSOLDQFH GRFXPHQWYV DUH
SURSRVHSUR®RVHG WKDW RQ WKH &) 5 IRUPV WKHUH EH WZR
UHSODFHPHQWY RQRSRWRRINHBQG DVOREKHLRRY GRKEVHFWL
RI &) 5/7 ( DQXBVHF®RRP5$/7 (FDQ EH UHSXUSRVHG IRU V
VORSH URRI UHSXSDREBW@WEHPDERHFMKDQJHY WR FOLPDWH ]JRQH
H[FHSWLRQV $ QHZ VXEVHFWLRQVRDRXS HHJBR G UHFDWHEGH®IRQWMR
UHTXHVW WKH VDPH GHWBO®'S HD V XREY MAAWMLRWM HDEERXW URRI U
HPLWWDQFH DQG 6R,SUR IROGIGVDRG WLQLPXP UHTXLUHG YDO
LQVXODWLRQ 6XEVH$WLRQVWRKIOL) BH UHYLVHG WR DGG D FR
S$SERYH 'HFN ,QVXD®XNHL R@)S5 ( VKRXOG HIHWKGMWREBGUW D
VHFWLRQ IRU DERYH GHFN(L®VXODWMREHRIHEXBUHG LQ DGGL
&) 5(19 ( IRU URRI UHSODFHPHQWY ZLWK DERYH GHFN LQV X

3URYLGHG WKDW WKH H[FHSWLRWQWRBHHURRW DQ ® K G DI\R URWKWHX
WKH 6WDWHZLGH &$6( 7THDP UHFRPPHQGV W KIDWHD BIGUMG FEQ D C
WKH LQVWDOOLQJ FRQWUDFWRU RQ WKH &) 5 LI DSSO\LQJ IRL
WKH SURMHFW PHHWYV WKH TXDOLILEDWLRQV IRU WKH H[FHSW
GHWDLOV UHOHYDQW IRU WKH H[FHSWRRQDZE& WIKZIQQ W K$HQ & WK I
RSWLRQ WR FRQVLGHU LV WR UHTXLUH WKDW SKRWRJUDSKV
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(OHFWULF (TXLSPHQW 5HSODFHPHQ

OHDVXUH '"HVFULSWLRQ

OHDVXUH 2YHUYLHZ

7KLV VHFWLRQ RI WKH &%$6( 5SHSRUW FRYHUV WZR SUHVFULSW

UHTXLULQJ KHDW SXPSV ZKHQ HOHFWULF HTXLSPHQW VSDF
DQG UHTXLULQJ KHDW SXPS ZDWHU KHDWHUV ZKHQ HOHFWI
UHSODFHG

7KH VXEPHDVXUHVY DSSO\ WR DOO UHVLGHQWA D@V ZQWXH IDP
LQGLYLGXDO VSDFH KHDWLQJ RU ZDWHU KHDWLQJ HTXLSPHOQ\
RU ZDWHU KHDWLQJ V\VWHPXR XRANK MXHE XISB\DXNJHHW WR WKH F
VRIWZDUH IRU H[LVWLQJ SOXV DGGLWLRQ SOXV DOWHUDWLRC

6SHFLALADIO-OWZR VXEPHDVXUHY SURSRVHG DUH GHVFULEHG |

3.1.1.1 Electric Space Heating Equipment

&XUUHGMFOUL R Q E * RI 7LWOH 3DUW OLPLWV SUHVFUL
HTXLSPHQW WR QDWXUDO JDV OLTXHILHG SRIWODRKCHDXP JDV \
SXPS 7KLV ODQJXDJH DOORZV IRU QHZ HOHFWULF UHVLVWDQ
H[LVWLQJ HTXLSPHQW LV HOHFWULF 7KH FRGH FKDQJH SURS
UHVLVWDQFH UHSODFHPHQW VSDFH KHDWLQJ BIGELSPHQW ED
XSJUDGH FRQGLWLRQV 6SHFLILRAXMOS OIDW K\H BYRE 1 BM\WWGE FZ K
SDUW RI D QHZ RU UHSODFHPHQ WK GX FHWIRBNERIRDILRQ ¥ HSWHIRN
D VWUDLJKWIRUZEDIHEWOQCHPRIYM DGH WR D KHDW SXPS EHFDX'
FRQGLWLRQLQJ DQG HOHFWULFDO LQIUDVWUXFWXUH LV DOUF
FRYHUGXFQVHG HOHFWULF UHVLVWDQFH KH D WLQQN WD @ WH RV R
FRQGLWLRQLQJ DOWKRXJK WKHVH VFHQDULRV PBLEHOARQVL
IDPLO\ EXLOGLQJV LQ &OLPDWH =RQHV DQG DQG PXOWLID
WKURXJK DQG DUH H[HPSW IURP WKH SURSRMHGLBRGH FKLI
ORDGV GLG QRW MXVWLI\ WKH LQFUHPHQWDO FRVW RI WKH K

3.1.1.2 Electric Water Heating Equipment

&XUUHGMFOULR Q RI #LWGBH 3DUW OLPLWV SUHVFULSWL
KHDWLQJ HTXLSPHQW WR QDWXUDO JDW ISURSDQ H RKMDROS RE
JRQHV XQGHU FHUWDLQ FRQGLWLRQV RU D FRQVXPHU HOHFW
JDV LV FRQQHFWHG WR WKH H[LVWLQJ ZDWHU KHDWHU ORFDV
UHVLVWDQFH ZDWHU KHDWHUV ZKHQRQW KHD M[XVIQ QJD ¥ DLW HAR
ORFDWLRQ 7KH FRGH FKDQJH SURSRVDO SURKLELWY HOHFW!
KHDWLQJ HTXLSPHQW LQ PRVW FDVHV ([FHSWLRQV LQFOXGH
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UHVLVWDQFH ZDWHU KHDWHU LV ORFDWBG EV WRIPQ & IRRKDAN.MRLC
WKDW DUH IXUWKHU GLVFXRVH® VG BHHFWNVREGK DV FORVHWYV W
ODUJH HQRXJK WR DFFRPPRGDWH D KHDOW BSXFKEVAMDIMHRHKHDW
UHSODFHPHQW ZDWHU KHDWHUV LQ RWKHU ORFDWLRQV ZRXO
ZLWK D VRODU ZDWHU KHDWLQJ V\VWHP OXOWLIDPLO\ EXLOG
RXWGRRUV RU LQ HI WHULRU FORVHWYV D UHF W[HP-SWH DYV D QUDHOW |

OHDVXUH +LVWRU\

(OHFWULF UHVLVWDQFH KHDWLQJ UHOLHY RQ DQ HOHFWULF
FXUUHQW LV SDVVHG WKURXJK WKH UHVLVWHU FRQYHUWLQJ
(OHFWULF UHVLVWD QFWMLIOHIDW L QJISHW HYVYW HIILFLHQW LQ WKF
HOHFWULFDO HQHUJ\ LV FRQYHUWHG LQWR KHDW $Q HOHFW!
VI\VWHP ZLWK D IDQ WKDW IRUFHV DLU RYHU WKH HOHFWULF |
KHDWHG DLU WRKWRMKJIJKRX¥$SO\ GXFWV 7KLV LV YHU\ VLPLOD
IXUQDFH ZKLFK LV FRPPRQ LQ &DOLIRUQLD KRPHV H[EHSW D
XVHG LQ SODFH RI D JDV KHDW H[FKDQJHU (OHFWULF UHVLV\
RQH RU PXOWLSOWH. GDHPWBPHPWMD/XEPHUJHG LQ D VWRUDJH
UHVLVWDQFH WDQNOHVYV ZDWHU KHDWHUV KDYH D PXFK KLJK
EHFDXVH WKH KHDWLQJ HOHPHQW PXVW KHDW WKH ZDWHU W]
SDVVHV WKURXJK WKH KHDW H[FKDQJHU

+HW SXPSV DUH DOVR DQ HOHFWULF KHDWLQJ GHYLFH EXW X
UHIULJHUDWLRQ F\FOH 7KH\ WUDQVIHU KHDW HQHUJ\ IURP Rt
DW HIILFLHQFLHYVY WKUHH WR ILYH WLPHVY JUHDWHU WKDQ HOF
KHDW SXPSV KDYH DQ LQGRRU FRLO ORFDWHG LQ DQ DLU KDQ
DQG FRPSUHVVRU XQLW DQG D VXSSO\ DQG UHWXUQ GXFW G
IXQFWLRQ VLPLODUO\ WR DLU FRQGLWLRQHUV HKFHSW WKDW
UHYHUVHV WKH GLUHFWLRQ RI IORZ RI WKH UHIULJHUDQW FR
FRLO LQWR D KHDWLQJ FRLO ORVW UHVLGHQWLDO KHDW SXP
ZLWK WKH KHDW SXPS XQLW ORFDWHG GLUHBWQVIRHQY WRS R
I[JURP WKH VXUURXQGLQJ DLU WR WKH ZDWHU LQ WKH WDQN Y
VXEPHUJHG WRZDUGYV WKH ERWWRP RI WKH WDQN 7KHUH DUE
KHDWHUV ZKHUH WKH KHDW SXPS XQLW LV HWMHHQDQ WURIPQW
DUH UXQ EHWZHHQ WKH VWRUDJH WDQN DQG WKH KHDW SXPS

$V KHDW SXPS SHUIRUPDQFH SURGXFW DYDLODELOLW\ DQG
WKH \HDUV DOORZDQFH IRU HOHFWULF UHVLVWDQFH HTXLSP
WKH 7LWOH FRGBDUWLOH HOHFWULF UHVLVWDQFH KHDWLQJ L\
UHVLGHQWLDO FRQVWUXFWLRQ LW LV QRW DOORZHG SUHVFL
GHVLJQ D FRPSOLDQW V\VWHP ZLWK HOHFWULF UHVLVWDQFH
DSSURDFK 7KWOH 7L3DUW FRGH VDZ UHYLVLRQV IRU VSDFFE
KHDWLQJ UHSODFHPHQWY ZKLFK H[SUHVVO\ DOORZV KHDW S

7LWOHDUWDIN6( 5SHSRUW 6) ($$' _



UHVLVWDQFH RU JDV ZDWHU KHDWLQJ V\VWHPV 7KH RQH VFH
HTXLSPHQW FRQWLOKAHGCGWSRIEMFWLSWLYHO\ LV ZKHQ UHSODFL
UHVLVWDQFH HTXLSPHQW

+HDW SX¥WBYH HQHUJ\ DQG SHDN GHPDQG UHODWLYH WR HOHI
DOO FDVHV +RZHYHU WKLV FRGH FKDQJH SURSRVDO LV QRW
KHMQWLQ DOO HI[LVWLQJ FRQGLWLRQV EXW LQVWHDG KDV LG
PRVW MXVWLILHG )RU VSDFH KHDWLQJ KRPHV WKDW KDYH F
ZLWK FHQWUDO DLU FRQGLWLRQLQJ UHSUHVHQWQRDWBDDPH RS
KHDW SXPS GXH WR HOHFWULFDO DQG FRQGHQVDWH LQIUDVW
WKHUH LV QR LQFUHPHQWDO ODERU IRU WKLV XSJUDGH +RP!
WKDW LV GXFWOHVYVY RU QRW FRXSOHG ZLWDFHQ&ONONH DL U F |
:KLOH WKHUH DUH JRRG VROXWLRQV IRU WKBUHWKPRBDW S8XPEK
WKLV LV D PXFK FRVWOLHU XSJUDGH DQG LQ VRPH FDVHV ZI
ZKHUH WKHUH ZDV QRQH SUHYLRXVO\

$Q XSJUDGH IURPUNHY WONHFOMHEDWHU KHDWHU WR D KHDW SX
ZLWK DGGLWLRQDO FRQVLGHUDWLRQV VXFK DV HQVXULQJ W
LQVWDOODWLRQ RI FRQGHQVDWH OLQHV 7KHVH DUH PXFK HL
D KRPH WKDQW X RMVKKEURSRVYVDO H[HPSWV KRPHVY ZLWK HOHFW
ZLWKLQ FRQGLWLRQHG VSDFH LQ ZKLFKRFOMHHAWKH\ PD\ VWLC

6XPPDU\ RI 3URSRVHG &KDQJHV WR &RGH 'RFXPHQWYV

7KH VHFWLRQV EHORRIVKIR PDWUDLQKE DUGY SHIHMWHQIRD $SSHQG
5HIHUHQFH ODQXDOV BQREXXREER®BBEOFRIGLILHG E\ WKH SURSR
FKDQJH 6HH 6HFWKRWY UHSRUW IRU GHWDLOHG GDRIRMNHEG UH

3.1.3.1 Summary of Changes to the Standards

7KLY SURSRVDO ZRXOG PRGLI\ WKH IROORZLQJ VHFWLRQV RI
VKRZQ EHORZ 6HH GRHRMMRAGSRUW KRUFRGBGWBNGIBQJIXDJIH

6(&7,21 +(1(5*< ()),&,(1&< 67$1'$5'6 )25 $'',7,216 $1°
$/7(5$7,216 72 (;,67,1* /R:6( 5(6,'(17,$/ %8,/',1*6

6HFWLRQ SEY&VH WKH D@ QUKKIDIWRESWURYH FODULW)\ DQG
UHDGDELOLW\

BHFWLRQ 5EH YA VH WKH ODQJXDJH WR RQO\ DOORZ HOHFWU
XQGHU WKH SURSRVHG FRQGLWLRQV

6HFWLRQ ESHYLVE WKH ODQJXDJH WR RQO\ DOORZ HOHFV
XQGHU WKH SURSRVHG FRQGLWLRQV
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3.1.3.2 Summary of Changes to the Reference Appendices
7KH SURSRVHG FRGH FKDQJH ZRXOG QRW PRGLI\ WKH 5HIHUH

3.1.3.3 Summary of Changes to the Residential ACM Reference Manual

7KLV SURSRVDO ZRXOG PRGLI\ WKH IROORZLQJ VHHWLRQV RI
ODQXDO DV VKRZQ EHORZ BRHWKHWVWHBRUW IRU WKH GHWDLO
UHYLVLRQV WR WKH WH[W RI WKH $&0 5HIHUHQFH 0ODQXDO

6(&7,21 %XLOGLQJ OHF KDWVWHPYV

6HFWLRQ+HDWLQJ 6 XEV8¥YWERWH TWRREVROLGDWH VWDQGDUG
VXEVI\VWHP RSWLRQV

6(&7,21 $GGLWLRQV $OWHUDWLRQV

6HFWLRQ :DWHU +HPWMWHBPSGDWH 7DE®WHHIOHFW D FKDQJH WR
EDVLV RI WKH 6WDQGDUG 'HVLJQ IRU DOWHUHG ZDWHU KHDW
V\VWHP LV DQ HOHFWULF UHVLVWDQFH ZDWHU KHDWHU ,Q W
UHIOHFW D KHDW SXPS ZDWHU KHDWHU

3.1.3.4 Summary of Changes to the Res idential Compliance Manual

7KH SURSRVHG FRGH FKDQJH ZRXOG PRGLI\ WKH IROORZLQJ \
&RPSOLDQFH 0DQXDO

X 6HFWLRQ KDWTV 1HZ LQ WKH (QHUJ\ 6WDQGDUGYV
X 6HFWLRQ :DWHU +HDWLQJ $OWHUDWLRQV
X 6HFWLRQ +9%$& 6\VWMHP $OWHUDWLRQ

6HH 6HFWLRQY WKLV UHSRUKHURGHWDLOV

3.1.3.5 Summary of Changesto Compliance Documents

7KH SURSRVHG FRGH FKDQJH ZRXOG PRGLI\WHCGH BFHRPEBO LD QFF
([bDPSOHV RI WKH UHYLVHG GRFXPHQWY DUH SUHVHQWHG LQ ¢

X &) 5$/7 (*5HYLVH VXBNHFWLWRR UHIOHFW UHV3DEHPHQW:
FRQGLWHRDWQYXPSHU FHUWDLQ FRQGLWLRQV

X &) 5%$/7 (£5HYLVH VXEVHFWLRQ + WR UHIOHFW UHTXLUH
ZDWHU KHDWHUV XQGHU FHUWDLQ FRQGLWLRQV
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SHIXODWRU\ &RQWHI[W
3.1.4.1 Existing Requirements in the Californi a Energy Code

3.1.4.2 Electric Heating Equipment

&XUUHQWO\ 6HFWLRQ E *RI 7LWOH 3bUwW OLPLWYV SI
HTXLSPHQW WR QDXWXUBG SEWURKOH XFLMWLQJI IXHO W\SH RU
SXPS 7KLV DOORZV |IRUHHIOHBFWUQ F RHTFMLS/PHIW ZKHQ WKH H[L
HTXLSPHQW LV HOHFWULF

7TKHUH DUH QR RWKHU FRGH FKDQJH SURSRVDOV XQGHU FRQ\
WKDW RYHUODS ZLWK WKH UHFRPPHQGDWLRQV LQ WKLV UHSE

7TKHUH DUH QR IHGHUDO SUHHPSWLHDQYV KR @ RHLLQAH 2.MWWV K RXIOLGY |
UHTXLUH HIILFLHQFLHY JUHDWHU WKDQ WKH PLQLPXP UHTXLL

3.1.4.3 Electric Water Heating Equipment

&XUUHGMFOUL R Q RI #LWGBH 3DUW OLPLWV SUHVFULSWL
KHDWHTXLSPHQW WR QDWXUDO JDV SURSDQH KHDW SXPS ZD
JRQHV XQGHU FHUWDLQ FRQGLWLRQV RU D FRQVXPHU HOHFW
JDV LV FRQQHFWHG WR WKH H[LVWLQJ ZDWHU KHDWHU ORFEDV
ZDAMW KHDWHUV ZKHQ WKH H[LVWLQJ HTXLSPHQW LV HOHFWUL

7TKHUH DUH QR RWKHU FRGH FKDQJH SURSRVDOV XQGHU FRQ\
WKDW RYHUODS ZLWK WKH UHFRPPHQGDWLRQV LQ WKLV UHSE

7TKHUH DUH QR IHGHUD@FBURMPAWKRY KLY VXEPHDVXUH VLQFI
UHTXLUH HIILFLHQFLHY JUHDWHU WKDQ WKH PLQLPXP UHTXLL

3.1.4.4 Relationship to Requirements in Other Parts of the California Building
Code

7TKHUH DUH QR UHOHYDQW UHTXWWH P&DALY RLUQ R WV KoKW GG IUQIV &

3.1.4.5 Relationship to Local, State, or Federal Laws

6SDFH FRQGLWLRQLQJ KHDW SXPSV HOHFWULF IXUQDFHV HC
KHDW SXPS ZDWHU KHDWHUVY DUH VXEMHFW WR IHBEHOBO UHJ

DQGBGDEOHWKRZ WKH PLQLPXP HIILFLHQFLHYV UHTXLWHG E\ IHG
VSDFH KHDWLQJ DQG ZDWHU KHDWLQJ HTXLSPHQW FRYHUHG
JHGHUDO UHJXODWLRQV UHTXLUH D XQLIRUP HQHUJ\ IDFWRU
KHDWHUV ODUJHU WKDQ JDOORQV ZKLFK FDQ RQO\ EH PHW
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7TDEOHOLQLPXP (IILFLHQF\ IRU )HGHUDOO\ &RYHUHG 6SDFH +H
SURGXFW &ODVV OLQLPXP +HDWLQJ

(OHFWULFDO IXU $)8(
6SOLW V\VWHPV +63)
6LQJOH SDFNDJH +63)

6RXUFH &DOLIRGEURGIRMENRM 7TDEQHWBOLIRUQLD (QHUJ\ &RPPLVVLRQ

7TDEOHOLQLPXP (IILFLHQF\ IRU )HGHUDOO\ &4RYHUHG :DWHU +H

OLQLP:
‘UDZ OLQLPXP 8QI 8QLIRUP (G
SURGXFW &0 spwanr (QHUJ\ )D )DFW
JDo .
OHU\ VP i P9
(OHFWULF 6WR g7 i -
FHDWHU  JDC ! !
FLIK i P9
OHU\ VP i P9
(OHFWULF 6WR  py i -
+HDWHU |  JDC ! !
FLIK i P9

6RXUFH &DOLIRUQLD &RGH RI 5HIXOODMOURRY LV OCQHUJVVRERBPILVVLRQ D

3.1.4.6 Relationship to Industry Standards
7TKHUH DUH QR UHOWWDQ®DUG&XV WU\

&RPSOLDQFH DQG (QIRUFHPHQW

:KLOH GHYHORSLQJ WKLY SURSRVDO WKH 6WDWHZLGH &%$6( 7
VWUHDPOLQH WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
PDUNHW DFWRUV ZKR DUH LQYROYHG LQ WKH SURFHVV FRXO(
VHFWLRQ GKIR'FWMHEHKRPSO\ ZLWK WKH SURSRVHG FRGH FKDQJI
FRPSOLDQFH YHULILFIOMIQRBIBHIMNHFPWY KRZ WKH SURSRVHG FK
LPSDFW YRDDULNREKXKW DFWRUV

7KH DFWLYLWLHV WKDW QHHG WR RFFXU GXULQJ HDFK SKDVH

X '"HVLJQ 3KD®PBQ\ LOQVWDHEH\WQG ZDWHU KHDWLQJ VI\VWHP
UHSODFHPHQWYV DD\H LPRRPGHMWMWEH G HWURILWY UDWKHU WKE
UHPRGH@®WFDWHNKH PHF KPR ISKXFRIQIWUDFWRU FRUUHVSR
GLUHFWO\EXIL\® K VDK HREZFRRPHQGY WKH UHSODFHPHQW HT)
QHHGV WR EH DZDUH RI 7LWOH 3DUW UHTXLUHPHQWYV
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x 3HUPLW $SSOLFDWKR Q@ BRRERALSDAFRIQWUDFWRU VXEPLW
SURMHFW IRU SHUPLW DQG FRPS @AMWHHR/I \& R R SIOHLAHOAHD U \
GRFXPHQWYV )RU VSDFH KHDWLQJ UHSOIRFHEEH QWY +(56 G
WULJIJHUHG DQG WK WZHRXIEFH Q WLIDWEUHG ZLWK D +(56 U
JRU ZDWHU KHDWLQJ UHSODFHPHQWYV +(56 WHVWLQJ LV X
SUHVF UIRSUMMWRYHE S FRPSOHW H GWRMHE § LLEH IRV W U \

X &GRQVWUXFWLHREHBIRBVHKIRQUL SDAFRIOQMUDFWRU LQVWDOOV
HTXLSPHQW

X ,QVSHFWLRQRWKDASHDFH KHDWLQJ UHSODFHPHQWY WKH PH
ZRXGBPSOHWH W KH5%) GXFW MRIVEE @ ULIJIJHUHE6DQG D
5DWHRIXBGBQGXFW YHULILFDWLRQ WHVVBL®QJIJEXQGGLRPISOH W
LQVSHFRWRBBQGXFW D ILQDO LQVSHFWLRQ )RU ZDWHU KH
SOXPERRQW UDFEXWRRBP SOHWH W KH5%) YHULILFDQRMRQV DUH
W\SLFDOO\ UHTXLUHG ¥ EXEBQGEFWQ/SIHFMRUQVSHFEWLR

7KH FRPSOLDQFH SURFHVV GHVFULEHG DERYH GRHV QRW GLI
SURFHVV IRU DQ\ SKDVH 7KHUH DUH QR FKDOOHQJHV UHODW
HQUEHPHQW LQ DQ\ RI WKH SKDVHV +RZHYHU LW LV SRVVLE!
PD\ UHVXOW LQ SURMHFEWY EHLQJ FRPSOHWHG ZLWKRXW DSS
WR LQVWDOO HOHFWULF UHVLVWDQFH HTXLSPHQ® VZRHOKHW L
RFEFXSDQW RU ZKRHYHU SD\V WKH XWLOLW\ ELOOV LV VLJQLIL
VDYLQJV IRU VZLWFKLQJ IURP HOHFWULF UHVLVWDQFH WR KF
VSHDNV WR WKH QHHG IRU HGXFDWLRQ WR WHRH +ORBRPXQG \W\D'
VR WKDW WKH\ FDQ LQIRUP WKHLU FOLHQWY RQ ZK\ LW LV LQ
UHTXLUHPHQWY 7KLV PD\ EH PRVW FKDOOHQJLQJ IRU PXOWL
RZQHEBXEHB LQYHVWLQJ LQ WKH XSZBROHDEXWK W KEH QHHQ VY WR |
UHGXFHG XWLOLW\ ELOOV

ODUNHW $QDO\VLYV

ODUNHW 6WUXFWXUH

TKBWWDWHZLGH &SHUWIRMEP PDUNHW DQDO\WLYV ZLWK WKH JRDO!
FXUUHQW WHFKQRORJ\ DYDLODELOLW\ FXUUHOQW SWKRGXFW D
FRVLB&KRZ WKH SURSRVAG\L\\WED 6 @ DW IGH JAHIUHNUHDDW IDY ZHOO DV
LQGLYLGXDO PDQNHIWPDWIWRQUVYDY JDWKHUHG DERXW WKH LQF
FRPSO\LQJ ZLWK WKH SURWRFE®HWHRYPDODHWNHW VL]IH DQG PHD
DSSOLFhHUBINV\LILHG WKURXJK UHVHDUFK DQGLRXWNEDGK ZL
XWLOLW\ SURQHDP\\QRPRLVVLRQ VWDII DQG D ZLGH UDQJH RI
DGGLWLRQ WR FRQGXFWLQJ SHUVRQDOL]J]HG RXWUHDFK WKH
FXUUHQW POFWNHMWH WG SRWHQWLDO PDUNHW EDUULHUV GXU
PHHWLQJV WKDW WKH 6WDWHZLGH &%$6( 7THDBVWBHWBZRGHRYHP
&$6( 7THDP BWDWHZLGH &%$6( THOWDWHZLGH &%$6( 7HDP F
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DQGDUEFK 6WDWHZLGH &%$6( 7THOWDWHZLGH &$6( 7HDP E
6WWHZLGH &%$6( 7HDP F

7TKHUH DUH YDULRXV PDQXIDFWXUHUV WKDW SURGXFH IXUQDI
KHDWHUV ODQXIDFWXUHUV RIWHQ VHOO WKHLU SURGXFWYV G
GLUHFWO\ ZLWK PHFKDQLFDO DQG SOKHWPHFKVRUNFDBPHDRREP SD
SOXPELQJ VHUYLFH FRPSDQLHV UDQJH IURP ODUJH FRPSDQLF
VHUYLFLQJ EURDG UHJLRQV RI WKH VWDWH WR LQGHSHQGHOQ
SOXPELQJ FRQWUDFWRUV DUH WKH SULPDU\ PDQ@NWW HV/HNVRU V
FRGH FKDQJH SURSRVDOV 7KH\ W\SLFDOO\ FRUUHVSRQG GLU
LV WKH SULPDU\ GHFLVLRQ PDNHU DQG PDNH UHFRPPHQGDW
ODQ\ HTXLSPHQW UHSODFHPHQWY DUH GRQH DSPWQWH RJ IDL(
WKHVH FDVHV WKH EXLOGLQJ RZQHU LV RIWHQ LQ D KXUU\ IF
WKDW WKH\ FDQ KHDW WKHLU KRPH RU KDYH DFFHVV WR KRW
HTXLSPHQW FDQ EH GULYHQ E\ WKH SURG X MDAMY\D WOKIDB/D MV KIH BR
SURGXFW QHHGVY WR EH VSHFZRGAOGRHGHQR® WRVR AN RHUDLW
WLPH 2WKHU PDUNHW DFWRUV LQFOXGH SODQV H[DPLQHUV LC

ORVW H[LVWLQJ KRPHV LQ &DOLIRUQLD DERXW DQEHUFNRW R
SHUFHQW RI PXOWLIDPLO\ EXLOGLQJYV DUH KHDWHG ZLWK ¢
DUH HOHFWULFDOO\ KHDWHG UHVLGHQWLDO WRRHV RU
SHUFHQW IRU VLQJOH IDPLO\ WR GXSHWH[HYWDBH WRZQKR
UHSUHVHQWHG E\ IRUFHG DLU HOHFWULF IXUQMMADHZLWK FH(
DQAJXUHKRU PDUNHW VKDUH GHWDLOV

7DEOHODUNHW 2YHUYLHZ Rl 6SDFH +HDWLQJ 6\WWHP 7\SHV LQ
6LQJ T7RZQKRX $SW &R $SW &R
)DPL 'XSOl 8QL 8QL
PLOC PLOC PLOC PLOC

6SDFH +HDWL
6\VWHP

(OHFWULF

JRUFHG $LU (¢
)XUQDFH  &F
$ &

2WKHU (OHFW
SHVLVWDQFH

+HDW 3XPS
1DWXUDO *DV

2WKHU

6RXUFH 5HVLGHSBBIODOQFH 6DWXEDWLRY QWX EQHUJ\ &RPIFRLVVLRQ
UHVSRQVH DQG 31 $ UHVSRQVHV UHPRGY FXGOIDM PQG DSMMDIF H\Y W B $HHV
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JLIXUH%UHDNGRZQ RI DOO UHVLGHQWLDO KRPHV ZLWK HOHFV
6RXUFH 5HVLGHQWLDO $SSOL®DEHI B DYXY DQHRD EWRKBLVVLRQ

ORVW H[LVWLQJ KRPHV LQ &DOLIRUQLD DOVR XVH QDWXUDO J
QXPEHU RI KRPHVY WKDW ZRXOG EH LPSDFWHG E\ WKH ZDWHU
PXFK KLIJKHU WKDQ IRU VSDFH KHDWLQJ 7KHUH DUH DERXW

sebuvu\ ZzZDWHU KHDWHU WKDW LV HOHFWULF RU SHUFHQW R
IRU VLQJOH IDPLO\ WR SHUFHQW IRU DSDUWPHQW EXLOGL
PDMRULW\ RI WKHVH DUH VWDQGDIODWDE G\HIRQN PDDM HW KWKIDW H U V
GHWDLOV

1R UHVSRQVH DQG 31 $ UHVSRQVHV UHPRYHG IURP GDWDVF
SHUFHQWDJHYV

7DEOHODUNHW 2YHUYLHZ RI :DWH U7 WSHDMWLL@ J [6 WVWLHOR) % XLO G L
6LQJ 7RZQKRX $SW &R $SW &R
YDPL 'XSOl 8QL 8QL
PLOC PLOC PLOC PLOC

DWHWBDWLQJ
6\VWHP

(OHFWULF
6WDQGDUG 7
TDQNOHVYV
+3:+

SRLQW RI 8VF
7TDQNOHVV

I1DWXUDO *DV
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6LQJ 7RZQKRX $SW &R $SW &R
YDPL ‘XSOl 8QL 8QL
PLOC PLOC PLOC PLOC

DWHWBDWLQJ
6\VWHP

2WKHU

6RXUFH 5HVLGHEBEBIODOQFH 60OWX@DWLRUQLD (QHUJ\ &RPIFRLVVLRQ
UHVSRQVH DQG 31 $ UHVSRQVHV UHPRYHG IURP GDWDVHW ZKHQ FDOFXO

7THFKQLFDO )HDMUKNHOW WY D IDABE REAUWHQW 3UDFWLFHYV

7KH 6WDWHZLGH &$6( 7THIVBIRRQG NEWWE'BHPKBQLFDO DQG
SOXPEARQIWUDFWRU SUKRI WHGRRPDLQW QWO\ ZRUN LQ UHVLGHQ
&OLPDWH =RQHV 7KHRQ& UDFWRUV BY$&DBUG GZDWH U
KHDWLQJ UHSDOQGXEFEG@WDMRULW\ Rl ODFHPHHQM BDABN B LN H
JDV HTXLSPHQW UHSODFHPHQWYV SUP®RPXP® XWDIDRH W BDVW |
FRQYHUWLQJ IURP JDV WR HOHFWULF

ORUH WK IFQR ®\W HDRFWNRD J 6.00F WIKRHH Q W R WIHW HREQ@/KDHVID P L O\
KRPHAXLOMKHQPLG WR/KIDWH RPHRUWMIOQUFWULF UHVLVWDQFH RU
+9%$& VIVWHRNQ LQ RWKHU YLQWDJH RR GVDDAMPRWRERIWHHG L R C
WR EXLOGHUV LQ WK H V HHIDHFIMWU GFEBHI® RISHLFYE KFO\WWPNV H Z L G H
&$6( 7THDP DOVR KHDUG WKDW  SHUFHQW RI KRPHV LQ 608" W
UHVLVWDQFH ZDWHU KHDWLQJ 7KLV SRLQWYV WR WRKMWWLNHOI
ZRXQBSDFW GLIIHUHQW UHJLRQV Rl &DOLIRUQLD GLVWLQFWO
H[LVWLQJ EXLOGLQJ VWRFN

'ULYHUV IRU EXVWRPHUV LQ VHOHFWLQJ WKH W\SH RI HTXLSH
KHDWLQJ WYRMKSIWRQW FRVWYV EERE DR WW UGIB\E D A B VR\QY
VWDNHKROGHU IHHGEDEN XSIURQW FRVWYV DUH RIWHQ WKH V
WLPLQJ LQ WKH FDVH RI IDLOHG HTXLSPHQW ODLQWHQDQFH
EXLOGLQJ RZQHUV 0DLQWDBLRH @ J HCSHPAHVQW. EMVUMMUYW I IRUGDE
UHDGLO\ DYDLODEOH DQG HDV\ WR UHSDLU

7KHUH DUH YDULRXV LQFHQWLYH SURJUDPVDNQZEDOLDRUQLD F
PXQLFLSDO XWLOLWLHV IRU ERWK VSDFH KHDWLQJ DQG ZDWF
VHYKM®WRIUDPV DUH HWEKR XUHDSIQ R BIOMHFQMI IRFA UHVLVWDQEH ZDV
ZLWK 608' 3* ( 6&( 6'* ( DQG WKH &LW\ Rl 3DOR $OWR RIIHU

WR SHU V\VWAREGWIEDQ SOD\ D FULWLFDO UROH LQ LQIC
RZQRQ SURGXFW VHOHFWLRQ ,I WKHVH FRGH FKDQJH SURSR
LQFHQWRYB®D\ D UROH LQ HQFRXUDJLQJ SURMHFWY WR DSSC
ORFDO DQG VWDWH UHJXODWLRQV 2QH FRQWUDFWRU ZRUNL
VKLIWKHLU EXVLQHVV RQF 6.08BF HREEBWRWS M IRU VSDFH KHDWL(
FRQYHUVLRQ IURP JDV WR KHDW SXPSV $OWKRXJK WKLV FRG
WR IXHO VZLWFKLQJ WKLV H[DPSQBRHQWQBHAVKM B/KWH@EDB
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WKHWPIDYH ZLWK VXSSRUWLQJ LPSOHPHQWDWLRQ RI WKLV FI
WKHFHQWLYHMUFRQWKH FRRWOHE WRDQ ZHRIBMWNRO LNH JDV
KHDWLQJ V\VWHRQ F $IQWHIKN M/ K H-F X VWRPHU EDYHUVRIQWHG WR C
JUHDS\RUUWLRQ RI WKHLU FXVWRPHUV ORRNLQJ WR FRQYHUW \
SXPSWYKLV DOVR VSHDNV WR WKH PDUNHW VKLIW LQFUHDVLQJ
FRQWUDFWRU IDPLOLDULW\ ZLWK KHDW SXPS WHFKQRORJ\

7KH VSDFH KHDWLQJ FRGH FKDQJH WURB® YV V6 RKRH\F AR \F KDUOH
,Q DOPRVW DOO FDVHV WKH XSJUDGH IURP D FHQWUDO HOHF\
FRQGLWLRQLQJ WR D KHDW SXPS LV VWUDLJKW IRUR®PUG 7KH
EH D VLPLODU VL]H DV WKH HOHFWW HFS | XQ Q\DKAHH VIDPGH FSIDD EM
HOHFWULFDO FDSDFLW)\ IRU D KHDW SXPS LV ORZHU WKDQ IR
XSJUDGH UHTXLUHG 7KH UHIULJHUDQW OLQHV DQG FRQGHQV
H[LVWLQJ FHQWUDO DLU FRI)GLRQ RUXHDW ZQM BRQVHGHR D FR
WKDW ZRKKHEEHVRPH KRPHV ZKHUH WKH RXWGRRU FRPSUHVVRU
ORFDWLRQ IRU VSDFH KHDWLQJ RSHUDWLRQ ,W PD\ EH RXWYV
WKHUH DUH QRLVH FRQFHUQV ZPL\EIGC RIS HRUDWVKLIR Q LGXWLDQ WKH
PD\ EH VLWHG ZKHUH WKH FRQGHQVDWH GXULQJ GHIURVW PR

:KLOH PHFKDQLFDO FRQWUDFWRUYV DUH W\SLFDOO\ FRPIRUWLEL
SXPSV EHFDXVH RI KRZ VLPERDRG WKIH QCHUH WWKMHWH LV D JUH|
FXUYH IRU SOXPELQJ FRQWUDFWRUV ZHWKQKHDW BRBY LZOHUHDL
LOQFOXGH HQVXULQJ WKDW WKH VSDFH KDV DGHTXDWH YHQWL
WR RSHUDWH HIILFLHQREOHF ELWKVIQRDUI B ISOVWDOODWLRQV
FRQVLGHUHG IRU ZDWHU KHDWHUV ORFDWHG LQ FORVHWYV 61
KHDW IURP WKH DLU DQG WUDQVIHU LW WR ZDWHU LQ WKH VYV
VXIILFLHQW YROXPUDRIHDEURBR LIRG\ 2W KRXZBE/ HRRIOHH & SORFAHQ

RYHU WLPHERXKRIEFSKOFW WKH RSHUDWLQJ HIILFLHQF\ RI WKH KH
(ILFLHQFLHY DUH DOVR PRUH FORVHO\ WLHG WR WKH WHPSH
ORFDWHG ,Q KW VWIRRGY WIRRP WKH WDQN KHDW SXPS ZDWHU
GLUHFWO\ LPSDFWHG E\ WKH WHPSHUDWXUH RI WKH VXSSO\ L
SHUIRUPDQFH GHFOLQLQJ DW ORZHU WHPSHUDWXUHYV

7KH FRQGHQVDWH RIl WKH HYDSRUDWRSRNVRLE RQ HHIB FDR) E H
W\SLFDOO\ EH JUDYLW\ GUDLQHG HDVLO\ LQ JDUDJH DQG H[W
'KHQ WKH ZDWHU KHDWHU LV ZLW KARX BRQIEE B/L\R QRGDWSDFH V
FRQVLGHUDWLRQV DQG D FRQGHQVDWH SXPS PWHEH UHTXLUF
SRWHQWLDO QRLVH DQG FRPIRUW FRQFHUQV ZLWK SDFNDJHG
WKH LQOHW DQG H[KDXVW DLU UHVROYHV FRPIRUW FRQFHUQ"
VRPH FDVHV 6SOLW KHDW SXPS ZDWHU KHDWHUV DOWVR DGGL
WKHUH DUH OLPLWHG SURGXFWV RQ WKH PDUNHW DQG WKHU!
SDFNDJHG SURGXFWYV
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$V D UHVXOW RI WKHVH YDULDEOHYVY WKH 6WDWHZLGH &$6( 7H
ORFDWHG LQ FRQGLWLRQHG VSDFHV DUH BfHFS®WFWR PFMKHV U
ZDWHU KHDWHU LV H[HPSW XQGHU WKHVH FRQGLWLRQV DQG
RU JUHDWHU WKH UHSODFHPHQW HOHFWULF ZDWHU KHDWHU
FRPPXQLFDWLRQV LQWHUIDFH WR IDFLOVKIWHEDIPIDAMLGV UH YV S
7KH &7$% LQWHUIDFH SURYLGHV IRU D VWDQGDUGL]HG SK\VLF
FRPPXQLFDWLRQ WR RFEXU LQ D ZLGH UDQJH Rl GHPDQG UHYV
LQFOXGLQJ 2SHQ$'5 DQG %$&QHW 7KLV UHTXLWHPHQW EXL
3DFLILF 1IRUWKZHVW DQG OHJLVODWLRQ LQ :DVKLQJWRQ VWD
VROG LQ WKH VWDWH WWR FKFXYGH. PD&WISRQV LQWHUIDFH EHJLQQL
6LPLODU OHJLVODWLRQ LV EHLQJ FRQVLGHUHG LQ 2UHJRQ 7
&RGH SURSRVDO WKDW ZRXOG UHTXLUH +3:+V WKDW UHEHLYF
WR KDYH D &FRPPXQLFDWLRQV LQWHUIDFH

$OWHUQDWLYH SDWKV IRU WKH ZDWHU KHDWLQJRARGH FKDQJ
SURMHFWYV LQ KRZ WKH\LPHPWQOWWH DRGIZOXKELXQJ DQ RSWLRQ W
HOHFWULF UHVLVWDQFH ZDWHU KHDWHU ZLWK VRODU WKHUP
HTXLYDOHQW DQQXDO HQHUJ\ XVH DV D KHDW SXPS ZDWHU K|

ODUNHW ,PSDFWV DQG (FRQRPLF $VVHVVPHQWYV

3.2.3.1 Impact on Builders

%XLOGHUV RI UHVLGHQWLDO DQG FRPPHUFLDO VWUXEWXUHYV
WKAHDVXUHV SURSRVHG E\ WKH 6WDWHZLGH &$6( 7THDP IRU W
ZLWKLQ WKH QRUPDO SUDFWLFHV RI WKHVH EXVLQHVVHV WR
FKDQIMNEXLOGLQJ FRGHV :KHQ QHFHVVDU\ EXLOGHUV HQJD
DQG WUDLQLQJ LQ RUGHU WR UHPDLQ FRPSFONDRHY DLONGK ERXKLOX
FRGHV

&DOLIRUQLDYV FRQVWUXFWLRQ LQGXVWU\ LV FRPSHUQWNG RI [

DQG HPSOR\HIBE OWA HQ WRWDO SD\UROO ZDV ELOC
RI WKHVH EXVLQHVYV HVWDEOLVKPHQWY DQG KH HPSOF
UHVLGHQWLDO EXLOGLQJ VHFWRU ZKLOH DQRWKHU HVW

HPSOR\HHV IRFXV RQ WKH FRPPHUFLDO VHFWRU 7KH UHPDLQ
HPSOR\HHV ZRUN LQ LQGXVWULDO XWLOLWLHV LQIUDVWUXF
L Q G X W\M B IWMIRQ

©$YHUDJH WRWDO PRQWKO\ HPSOR\PHQW LQ &DOLIRUQLD LQ ZDV P
UHSUHVHQWHG SHUFHQW RI HPSOR\PHQW
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7TDEOH &DOLIRRQIVIWUXFWLRQ ,QGXVWU\ (VWDEOLVKPHQWYV (

3D\UROO
$QQX
&RQVWUXFWLRQ 6F(VWDEOLVI(PSOR\P} 3D\UF
ELOOL

SHVLGHQWLDO

SHVLGHQWLDO %XLOGL
&RQWUDFWRUV

JRXQGDWLRQ 6WUXFW,]
(IWHULRU

%XLOGLQJ (TXLSPHQW
%XLOGLQJ )LQLVKLQJ &
&RPPHUFLDO

&RPPHUFLDO %XLOGLQ

JRXQGDWLRQ 6WUXFW,]
(IWHULRU

%XLOGLQJ (TXLSPHQW
%XLOGLQJ )LQLVKLQJ &

, QGXVWULDO 8WLOLWL
2WKHU

,QGXVWULDO %XLOGLQ
S8WLOLW\ 6\VWHP &RQV'
/IDQG 6XEGLYLVLRQ

+LJKZD\ 6WUHHW DQG
&RQVWUXFWLRQ

2WKHU +HDY\ & RQVWU X
6RXUFGAHWDWH RI &DOLIRUQLD

(PSOR\PHQW 'HYHORSPHQW 'HSDUWPHQW Q

7KH SURSRVHG BEKDQUBWHWRI DWLSREQ@ WHUWD L @ 9BEVBQ GD W
ZDWHU KUPS/QDBBERNQ®N H O \UH VI B\E ® W6 BUR/XEYEW LPSDFW
FRPPHUFLDO EXLOGHUV RU ILUPV WKDW IRFXV RQ FRQVWUXE"
EXLOGLQJV XWLOLWQMDWMBXFWXBPBOLRU RWKHU KHDY\ FRQV
RQ WKH UHVLGHQWLDZRERBWGEQJIHQ®WXEWLQAO ILUPV DQG ZRU
UDWXKRNEB FRQFHQWUDWHG LQ VSHFLZIDEQKG&RY W WKHXEVHFW
UHVLGHQWLDO EXLOGLQJ VXEVHFW RUSHEWRY BNV DRVSIYA VS H G& & 6 (
WKH FKDQJHV SURSRYV Bb® LMXWH IWKHHSRRSRVHG FRGH UHTXLU
RQO\ LQWR SOD®BIW HIS HIBWHEHPHQW WKH\ DUH H[SHEFWHG
PHFKDQRGEBOXPEARJIWUDFWRUV SULPDULO\ DQG UHVLGHQWLD
WKDW WKH\ ZRUN RQ W K HAMH V6VE BIW HRZ LSUHR MSERMIWWP D RV R1 W K
PDJQLWXGH Rl WKBEVH VRBEABPWLRQFRQRPLF ,PSDFWV
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7TDEOH 6L]H RI WKH &DOLIRUQLD 5HVLGHQWLDO %XLOGLQJ ,QCcC

S5HVLGHQX\MLM™EAL &@J 6 XE\ (VWDEOLV (PSOR\P $QQEXLDOOOi

SHVLGHQWLDO SOXPEL
FRQWUDFWRUV

6RXUFAHWDWH RI &DOLIRUQLD (PSOR\PHQW 'HYHORSPHQW 'HSDUWPHQW Q

3.2.3.2 Impact on Building Designers and Energy Consultants

$GMXVWLQJ GHVLJQ SUDFWLFHV WR FRPSO\ ZLWK FKDQJLQJ E
WKH QRUPDO SUDFWLFHV RI EXLOGLQJ GHVLJQHUV %XLOGLQ
(QHUJ\ &RGH DUH W\G LRF® O OWROSISBMMLVLRQ F\FOH DQG EXLO«
GHVLJQHUV DQG HQHUJ\ FRQVXOWDQWY HQJDJH LQ FRQWLQX
WR UHPDLQ FRPSOLDQW ZLWK FKDQJHV WR GHVLJQ SUDFWLFI

%XVLQHVVHV WKDW IRFXV RQ WUBVMILMQWILIRA DR PIPGI® AIQDEX V V
GHVLJQ DUH FRQWDLQHG ZLWKLQ WKH $UFKLWHFWXUDO B6HUY
&ODVVLILFDWLRQ 6VDEBP/RZV WKH QXPEHU RI HVYWDEOLVKPH
HPSOR\PBHIQGV WRWDO DQQXDO SD\UROO IRU %BKHOFRR®H $UFKLW
FKDQJH SURSRVPWDWHZLGH &$6( 7HDP LV SURSRVLQJ IRU WK
F\FARXGBWHQWLDOO\ LPSDFW DOO ILUPWYZEWY REHHMWKR US$ UF KL
BWDWHZLGH &$6( 7HDW KD SDIFW¥RMW WWVLGHQWLDO HOHFWULF
UHSODFHPHQW VWRPIHEFWX LLHAPV WKIDQV ORIFMOW RQ\LUBA G ORZ
PXOWLFERRQOWWUXFWLRQ

7KHUH LV QRW D 1RQ@XVH\PUHUEGDQVLILFDWL R R GEH WEHHFF L LI$F & 6
IRU HQHUJ\ FRQVXOWDQWY ,QVWHDG EXVLQHVVHV WKDW IRF
HQHUJ\ HIILFLHQF\ DUH FRQWDLQHG LQ WKH %XLOGLQJ ,QVSF

ZKLFK LV FRPISUPWHSURPDULO\ HQJDJHG LQ WKH SK\VLF
UHVLGHQWLDO DQG QR GU M LEHIRW. B& \PKLEOH )R/ GHWHUP LG

11%$,&86 LVWKOHQGDUG XVHG E\ )HGHUDO VWDWLVWLFDO DJHQFLHV LQ FODYV
WKH SXUSRVH RI FROOHFWLQJ DQDO\]LQJ DQG SXEOLVKLQJ VWDWLVWLFI
1$,&6 ZDV GHYHORSPHQW MRLQWO\ E\FWWHRBQ63RPRERBRRP RIOMWHHIL(&3&
&DQDGD DQG OH[LFR V ,QVWLWXWR 1DFLRQDO GH (VWDGLVWLFD \ *HRJUD
FRPSDUDELOLW\ LQ EXVLQHVYV VWDWLVWLFV IR && U MVKAD FRIGWKKS$P B W DRBEQ
,QGXVWULDIQRDODMMRRQ 6,& VIVWHP LQ

122 (VWDEOLVIKP MWV VHFBERUL QEFYNE S UL P D BIlYD\OKQIWLUGG LEXLOGLQJITV V
DQG FRPSRQHQW V\VWHPV DQG LQFOXGHV HQHUJ\ HIILFLHQF\ LQVSHFWLR
VHUYLFHV 7KLWWVOIRWRQBERXGH HVWDEOLVKPHQWY SULPDULO\ HQJDJHG L
SHVWV KD]JDUGRXV ZDVWHV RU RW K H UQRI® R HYRIQWP i Q WD>XOG FHR QW/D\W HQIDWEH D

JRYHUQPHQW HQWLWLHV WKDW IRFRR PR® EXQ B 6 LHXI FRMAHDEH QW RRGHIV D Q (
UHJXODWLRQYV
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HVWDEOLVKPHQWY ZLWKLQ WKH %XLOGLQJ , RQSHPWURBRYQ 6HU Y
HIILFLHQF\ FRAMXBWEQWLRQ7DERZRURYLGHY DQ XSSHU ERXQ
LQGLFDWLRQ RI WKH VL]H RI WKLV VHFWRU LQ &DOLIRUQLD

7TDEOH&DOLIRWRLOGLQI 'HVLIQHU DQG (QHUJ\ &RQVXOWDQW ¢

$QQXDO 3I

6HFWRU (VWDEOLVI (PSOR\PF PLOOLRC

SUFKLWHFWXWYDO 6HU
%XLOGLQJ ,QVSHFWLF
6RXUFGAWDWH RI &DOLIRUQLD (PSOR\PHQW 'HYHORSPHQW 'HSDUWPHQW Q

D $UFKLWHFWXUDO 6HUYLFRWVSU3L &EVVHFMWRPWHVWDEOLVKPHQWY SULPDL

LQ SODQQLQJ DQG GHVLQYMWLIWXMMIRGHD@®W IOCHLVXUH FRPPHUFLDO DQG
VWUXFWXUHV

E %XLOGLQJ ,QVSHFWLRQ 6HUYLFHV 1%, &HFWRUFRPWDEWHY KSRIHYWW 5 U |
HQJDJHG LQ SURYLGLQJ EXQRGURAVLGHYWELBDQWLD U PISHWNVNRQIVBIOWLFHYV
DVSHFWV RI WKH EXLOGLQJ VWUXFWXUH BQS& WR RS RCFH @ @ FY \ VWAV WIS
VHUYLFHYV

3.2.3.3 Impact on Occupational Safety and Health

7KH SURSRVHG FRGH FKDQJH GRHV QRW DOWHU DQ\ H[LVWLQ
UHIJXODWLRQV SHUWDLQLQJ WR VDIHW\ DQG KHDOWK LQFOXC
'LYLVLRQ RI 2FFXSDWLRQDO 6DIHW\ DQG +HDOWK &DO 26+%$

UXWZHR XOEBPDLQ LQ SODFH &RPSO\LQJ ZLWK WKH SURSRVHG F
DQWLFLSDWHG WR KDYH DGYHUVH LPSDFWV RQ WKH VDIHW\ F
LOQYROYHG ZLWK WKH FRQVWUXFWLRQ FRPPLVVLRQLQJ DQG

3.2.3.4 Impact on Building O wners and Occupants (Including Homeowners and

Potential First -Time Homeowners)
$FFRUGLQJ WR GDWD IURP WKH 8 6 &HQVXV $PHULFDQ &RPP
ZHUH QHDUO\ PLOOLRQ KRXVLQJ XQLWV LQ &DOLIRUQLD L
RFFXSIWHEDEOH ORVW KRXVLQJ XQLWYV ZOGIKHBUWVILRQBD®ILOOLRQ
KRPHVY HLWKHU GHWDFKHG RU DWWDFKHG ZKLOM DERXW P
FRQWDLQLQJ WZR WR QLQH XQLWV DQG PLOOLRQ ZHUH LQ
PRUH XQLWV 7KH 8 6 &HQVXV UHSIDPWPWOEGDWKD W PXQOMQJIOR
KRPHVY ZHUH FRQVWUXFWHG LQ

TDEOH&DOLIRRXMYL@J &KDUDFWHULVWLFYV

+RXVLQJ OHDVXUFE (VWLP
7TRWDO KRXVLQJ X
2FFXSLHG KRXVLC
ODFDQW KRXVLQJ

7LWOBDUWDI6( 5SHSRUW 6) ($$' _



+RPHRZQHU YDFD
5HQWDO YDFDQF\
8QLWV LQ 6WUXFV (VWLPD
XQIGMWDFKHG

XQLW DWWDFKH

XQLWV

RU XQLWYV

WR XQLWV

WR  XQLWYV

RU PRUH XQLWYV
ORELOH KRPH 59
6RXUFH $PHULFDQ &RPRYUQHW® G

7DEOWKRZV WKH GLVWULEXWLRQ RI &38RMRW QL B5HURFRH-OWER Y L
&DOLIRUQLD KRPHV ZHUH EXLOW LQ REXQOW HAH W@ B HIQ R W
DQG 7KH PDMRULW)\ Rl &DOLIRUQLDfV H[LVWLQ& KRXVLQJ V!
RI WKH WRWDO ZHUH EXLOW EHWZHHQ DQG D SHULRC
HFRQRPLF JURZWK LQ &DOLIRUQLD )LQBOOLIRERKW ZHWH G|
EHIRUH $FFRUGLQJ WR .HQQH\ HW DO PRUH WKDQ KLC
PXOWLIDPLO\ EXLOGLQJV WKRVH ZLWK ILYH RU PRUH XQLWYV
WK HWHHGR EXLOGLQJ HQHUJ\ HIIKRBICHQR U § WD QGHWIG V& RPPLV VL

7TDEOH'LVWULEXWLRQ RI &DOLIRU@QWD JHRXVLQJ E\

+RPH 9LQWDJH 8QL 3HUF &XPXODWLYH
% XLOW RU O
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW WR
% XLOW RU H

TRWDO KRXVLQ.
BRXUFH $PHULFDQ &RPPXQLW\ 6XUYH\ Q G
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7DEOHWKRZV WKH GLVWULEBRW LIR-RRFFKBZB B KRXVLQJ E\ KRXVH
LQFRPHUDOO DERXW SHUFHQW RZQGRBEXSU G GDDKREX WIK@JI U
RI RZRWFBXSDQF\ JHQHUDOO\ LQFUHDVHV ZLWKREEXBBDIQED® G L (
UDWH IRU KRXVHKROGVY ZLWK LQFRPH EHORZ LV RQO\
RFEFXSDQF\ UDWH LV SHUFHQW IRU KRXPRKROGYV HDUQLQJ

TDEOH2ZQHDQG SHQWHMNSLHG +RXVLQJ 8QLWV LQ &DOLIRUQLD

+RXVHKROG ,QFRP 7RW 2ZQHU 2FF) 5HQWHU 2F
IHVV WKDQ

W R

WR

WR

WR

WR

WR

W R

W R

WR

RU PRUH
7RWDO +RXVLQJ 8
OHGLDQ KRXVHKRC
6RXUFH $PHULFDQ &RPPXQLW\ 6XUYH\ Q G

8QGHUVWDQGLQJ WKH GLVWULEXWLRQ RI &DOLIRUQLD UHVLG
KRXVHKROG LQFRP I HYHAURSMLFDPHRQLQJIIXO HVWLPDWHV RI
LPSDFWV DVVRFLDWHG ZLWK SURSRVHG FRGH FKDQJHV DIIHF
FRGH FKDQJHV VSHFLILADPIOO \WROIW PH W@ WILIQPQB®\ UHVLGHQFHYV
FRXQWV RI KRXVLQJ XQLWRZD\ ITHELASUR Y VEISW WKH LQIRUPDW
QHFHVVDU\ WR TXDQWLI\ WKH PDJQLWXGH Rl SRWHQWLDO LP.
IRU RZQHU¥W @WIBUV E\ KRPH YLQWDJH DQG E\ KRXVHKROG LC
SURYLGHE QEDQBDEOH

JRU &DOLIRUQLD UHVLGHQW VW KK I8 WWR\E H ZAIGIHQ A B &( WKDW®W LV S
IRU WKH FRGHHI ROMDMLRQ ZRXOG UHVXOWH@ IORZHRIZBEH VY J
RU EXLOGLQJ RFFX MWV ELDYOY ROKH\ WHQG WR VSHQG LW H
FUHDWLQJ MREV DQG HFRQRPLF JURZWK IRU WKH &DOLIRUQLI
EH SDUWLFXODUO\ EHQHILFLDO WR ORZ LQFRPH KRPHRZQHUYV
SRUWLRQ RI WKHLU LQPR/PHR RHBQHDNIN BMURXEOH SD\LQJ HQH
VRPHWLPHYV JR ZLWKRXW RWKHU QHFHVVLWSEWVRKERDWLYRQPRQ
1DWLRQDO (QHUJ\ $VVLVWDQFH 'LUHFWRUYV
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3.2.3.5 Impact on Building Component Retailers  (Including Manufacturers and
Distributors )

7KH 6 WDWHZLGH &%$6( 7THDP DQWLFLSDXWRKN®OWKHHQRJ R B RNHHG OF&
LPSDFW RQ &DOLIRUQLD BRPYRWQHRW DHWORLUBWUNVNQFUHDVH LQ
DFWLYLW\ IRU PDQXIDFWXUHUV RR KEPWHBXPIES SHSHP®XFANYV G XF

3.2.3.6 Impact on Building Inspectors

7DEOWKRZWPSOR\PHQW DQG SD\UROO LQIRUPDWLRQ IRU VWD\
DJHQFLHV LQ ZKLFK PDQHYR®SEWWBOWRIG FRPPHUFLDO EXLO
HPSOR\HG %XLOGLQJ LQVSHFWRUV SDUWLFLSDWH LQ FRQWL
DVSHFWV RI EXLOGLQJ UHJXODWLRQV 6\WBWXZLGHHEPEU I\ HI |
WKHUHIRUH DQWLFLSDWHHERXKEH 8 RERVPSDFKDRQ HPSOR\PH
EXLOGLQJ LQVSHFWRUV RU WKH VFRSH Rl WKHLU UROH FRQG

7TDEOH (PSOR\PHQW LQ &DOLIRUQLD 6WDWH DQG *RYHUQPHQW
%XLOGLQJ ,QVSHFWRUYV

$ X

6HFWRU *RYW (VWDEOLVI (PSOR\PF 30?89

PLOOLF
$GPLQLVWUDWL 6WDV
+RXVIBQRIUDPV /RFD
SUEDQ DXQ®D O 6WDV
'HYHORS®GEPEIY /RFD

6RXUFBWDWH RI &DOLIRUQLD (PSOR\PHQW '"HYHORSPHQW '"HSDUWPHQW Q

D $GPLQLVWUDWLRQ RI +RXVLQJ 3URJUDPIRVYISUSP HQW HRWBHEDLNKPHQW
SULPDULO\ HQJDJHG LQ WKH DGPLQLVWUDWLRQ DQG SODQQLQJ RI KRX
DQG VWDQGDUGVY KRXVLQJ DXWKRULWLHV DQG KRXVLQJ SURJUDPV S

E S8UEDQ DQG 5XUDO 'HYHORSPHQ&6 $GPLQERMSIOWHRQRYHUQPHQW
HVWDEOLVKPHQWY SULPDULO\ HQJDJHG LQ WKH DGPLQLVWUDWLRQ DQ
DQG UXUDO DUHDV ,QFOXGHG LQ WKLV LQGXVWU\ DUH JRYHUQPHQW ]

3.2.3.7 Impact on Statewide Employment

$V GHVFULEHG LQ 6MAWIRRGK WKH 6WDWHZLGH &$6( 7HDP GRI
DOQWLFLSDWH VLJQLILFDQW HPSOR\PHQW RU ILQDQFLDO LPSD
&DOLIRUQLD HFRQRP\ 7KLV LV QRW W RZRXQW® KD KD WH HP SE RSV
LPSDFWV RQ HPSOR\PHQW LQ &D ONKRIUBNDW HY 6E R VISR Q

7HDPVWLPORMNKEH SURSKRD/MGIMORBWULF +9$& DQG ZDWHU KHD
UHSODFHPHQWZRTOOGRFAWWWDWHZLGH HPSOR\PHQW DQG HFR
GLUHFWO\ DQG LQGLUHFWO\ WKURXJK LWV LPSDFW RQ EXLOG
DQG EXLOGLQJ LQVSHRMWR UW D@ 1DLLCLHMYREY PRMRZRIBQ H U J\

VDYLQJV DVVRFLDWRSREKBRINKMBRBWULF +9$& DQG ZDWHU Kt
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UHSODFHPHQW HTXLSPHRWOWBHOKDGHWRPRGHVW RQJIJRLQJ ILQ
IRU &DOLIRUQLD UHVLGHQWY ZKLFK ZRXOG WKHQ EH DYDLOD

(FRQRPLF ,PSDFWYV

JRU WKHFRGH F\FGMWDWMKIZLGH &M(HGIWKH ,03/$1 PRGHO VRIW
DORQJ ZLWK HFRQRPLF LQIRUPDWLRQ IURP SXEOLVKHG VRXU
GHYHORSHG HVWLPDWHV RI WKH HFRQRPLF LPSDFWV DVVRFL
FKDQJHNXKLOH WKLV LV WKH ILUVW 6WROW HXEGRHHEPZKLFK WKH
GHYHORSVY HVWLPDWHV RI HFRQRPLF LPSDFWV XVLQJ ,03/$1
HFRQRPLF LPSDFWV GHYHORSHG IRU WKLV UHSRUW DUH RQO\
DQG WR V\RARBW [VSHFXODWLYH LQIRUPDWLRQ ,Q DGGLWLRQ
UHODWLYHO\ VLPSOH UHSUHVHQWDWLRQ RI WKH &DOLIRUQLD
&$6( 7THDP LV FRQILGHQW WKDW GLUHFWLRQ DQG DSSUR[LPDV
HFRQRPLF LPBEDFWVRQDEOH LW LV LPSRUWDQW WR XQGHUVW
LV D VLPSOLILFDWLRQ Rl H{WUHPHO\ FRPSOH[ DEFWLRQV DQG
EXVLQHVVHVY DQG RWKHU RUJDQL]DWLRQV DV WKH\ UHVSRQ
FRGHV ,Q DOW/IOMSHFWQRPLF DQD®XWKREHMKHRQIBRQVHUYDWL
DVVXPSWLRQV UHJDUGLQJ WKH OLNHO\ HFRQRPLF EHQHILWYV
FKDQJH %\ IROORZLQJ WKLY DSSURDFK WKH 6WDWHZLGH &$
LPSDFWV SUHVHQWHNGHDMOBRZAHUSERXQG HVWLPDWHV Rl WKH
DVVRFLDWHG ZLWK WKLV SURSRVHG FRGH FKDQJH

$GRSWLRIQLRIFRGHS HRBERX@EVXOW LQ UHODWLYHO\ PRGHVW
LPSDFWV WKURXJK WKH DG G L WWKRRQ/IHO UGIMY IGFV® W BBIQ EIXQ D € L G
UHPRGHOLQJ LQGXVWU\ DQG EXLOGLQJ LQVSHFWRUV DV ZHO
RU VRPH Rl WKH PRQH\ VDYHG WKURXJK ORZHU XWLOLW\ ELO
DFWLYLKWMLLHY PD\ DOVR EHHWREH QW QD O F XH/ WRSIHRMW HVE K D\WWIK U
SURSRVHGKRGHRZHYHU WKH 6 WDWHZLG 8 RV 60} Q\WDIFLKS B WW
LPSDFWV WR EH PDWHULDOO\ LPSRUWDQW WR WKH EXLOGLQJ
LPSDFW¥OH7DEOH D J®EOHSHPRQVWUDWH HFRQRPLF LPSDFWV
HVWLPDWHG DGGLWLRQDO VSHWQBHRYXUR A WAKIH SXURSRPMEXP |
WKDW WKHUH ZRXOG EH QR UHGXFWLRQ L ® QWK Q WP & Ui R MRH FK!
DV D GLUHFW UHVXOW RI WKHVH 3R SRAHEG LIPFS® I VW X DADR) WK H
FRQVWUXFWLRQ \LWFW R WNSRIINSR QUGHE\G HYVEVWVHG RQ WKH
LQFUHPHQWDO FRVW DQG HQHUJ\ VDYLBD¥KSUKEPIQODWHXGI HQ W
(VWLPDWHG LPSDFWV WR EXLOGLQJ LQVSHFWRUV DUH EDVHG

13 0%$1 ,PSDFW $QDO\VLV IRU 30DQQLRXW SRWVEZRGHC X\DHGLWR X WLPDW
HFRQRPLF HIIHFWV Rl SURSRVH® B/RO LA MK D PR \SW ERRPWRYP O\ XVHG HFRQ
LPSDFW PRGHO GXH WRQUBYW HHPWLHY R | GHMD L @HRBXMWE RWP BIRSRA\RHQW DQG
LQIRUPDWLRQ
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UHTXLUHG IRU SODQ UHYLHZ DQG LQVSHFWLRQ RI  PLQXWH\
EXLOGLQJ

7TDEOH (VWLPDWHG ,PSDEFWLWRKDRV WER 3URSRVHG OHDVXUH ZFR
RQ WKH &DOLIRUQLD 5SHVLGHQWLDO &RQVWUXFWLRQ 6HFWRU

6 XE
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(OHFW
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7RWDO
6XEPHDVX
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'LUHFW (11
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